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, DP VR WKDQNIXO WR P\ VXSHUYLVRU\ WHDP 3URI 6WHYH :HQELQ /LX DQG 'U
6KDRPLQ :X ZKR KDYH HQFRXUDJHG DQG JXLGHG PH FRQVWDQWO\ :LWKRXW WKHLU
FRQVLVWHQWDQGLOOXPLQDWLQJLQVWUXFWLRQVWKLVWKHVLVFRXOGQRWKDYHUHDFKHGLWVSUHVHQW
IRUP 
















LQ HYHU\ FRUQHU RI EXVLQHVV DQG LWV LPSRUWDQFH FRXOG EH GHVFULEHG E\ D IDPRXV
EXVLQHVV PRWWR WKDW ZKHWKHU D FRPSDQ\ PHDVXUHV LWV ZRUNIRUFH LQ KXQGUHGV RU
WKRXVDQGV LWV VXFFHVV UHOLHV VROHO\ RQ SHUIRUPDQFH 'HVSLWH LWV LPSRUWDQFH DV DQ
HQDEOHU RI VXFFHVVIXO EXVLQHVV VRPH LVVXHV DQG VKRUWFRPLQJV VWLOO H[LVW LQ WKH
SHUIRUPDQFH PDQDJHPHQW UHVHDUFK DQG LWV LPSOHPHQWDWLRQ ZKLFK FDQ EH ODUJHO\
FDWHJRUL]HGLQWRWZRPDLQFKDOOHQJHV
7KHILUVWFKDOOHQJHLVUHIOHFWHGLQWKH30GLOHPPDRI60(V0RVWH[LVWLQJ30
IUDPHZRUNV IRFXV RQ PHFKDQLVWLF RUJDQLVDWLRQV RI VLJQLILFDQW VL]H \HW VPDOO DQG
PHGLXP HQWHUSULVHV ZKLFK FRPSULVH SHUFHQWRI EXVLQHVV LQ WKH 8. DQG 
SHUFHQWLQ&KLQDEHQHILWOLWWOHIURPWKHH[WDQW30UHVHDUFK7KHVHFRQG30FKDOOHQJH
LVFRPELQLQJ30ZLWKEXVLQHVVDQGPDQDJHPHQWSURFHVVLQQRYDWLRQV(YHQIRUDQ
RUJDQLVDWLRQ ZLWK VLPSOH RSHUDWLQJ FRUHV FXUUHQW 30 IUDPHZRUNV SURYLGH OLWWOH
JXLGDQFHRQKRZWRLQWURGXFHLQQRYDWLRQVGXULQJSHUIRUPDQFHPDQDJHPHQWV\VWHP
306 EXLOGLQJ XS DQG PDQDJHPHQW 7KLV LVVXH IXUWKHU FDXVHV GLIILFXOWLHV LQ






7KXV WKHUHVHDUFKREMHFWLYHVRIWKLV WKHVLVDUHWRGHYHORSD30IUDPHZRUNWKDW LV
EXLOWDURXQGSHUIRUPDQFHJHQHUDWLRQDQGDOVRKDVPHFKDQLVPVWRDGGUHVVWKHDERYH
LVVXHV )XUWKHUPRUH ZH QHHG WR GHYHORS LPSOHPHQWDO DSSURDFKHV ZLWKLQ WKH
IUDPHZRUNWKDWFDQHIIHFWLYHO\GHDOZLWKWKHVHFKDOOHQJHVLQUHDOEXVLQHVVFDVHV
7R DFFRPSOLVK WKH DIRUHPHQWLRQHG UHVHDUFK REMHFWLYHV D FRPSUHKHQVLYH





&KDSWHU ILYH ZKLFK IRFXVHV RQ WKH SHUIRUPDQFH JHQHUDWLRQ SURFHVVHV RI
RUJDQLVDWLRQVDQGDOVRFRQWDLQVPHFKDQLVPV WRDFFRPPRGDWHGLIIHUHQWDSSURDFKHV
IRUDZLGH UDQJHRIRUJDQLVDWLRQV ,QDGGLWLRQ WZR LPSOHPHQWDODSSURDFKHVRI37









WR H[SODLQ SHUIRUPDQFH JHQHUDWLRQ DQG PDQDJHPHQW SURFHVVHV DOVR LW
FRQWDLQV PHFKDQLVPV WR DFFRPPRGDWH GLIIHUHQW DSSURDFKHV IRU D ZLGH
UDQJHRIRUJDQLVDWLRQVVHHNLQJWRKDQGOHWKHSUHVVLQJ30LVVXHV





 $Q LPSOHPHQWDO DSSURDFK RI 37 IRU &KLQHVH 5	' XQLWV XQGHU ZDV
GHYHORSHGLQWKHWKHVLV7KHDSSURDFKFRQVLGHUVERWKWKHFKDUDFWHULVWLFVRI
5	' PDQDJHPHQW DQG WKH VSHFLILF 30 QHHGV DQG KHQFH D 306 LQ
DFFRUGDQFHZLWKFRUHRSHUDWLRQRI5	'XQLWVFDQEHGHYHORSHGXQGHULWV
JXLGDQFH 0HDQZKLOH D EHKDYLRXUDO HYLGHQFHEDVHG SHUIRUPDQFH












































































































































































































































































































$ IDPRXV PRWWR LQ EXVLQHVV VWDWHV WKDW ³ZKHWKHU D FRPSDQ\ PHDVXUHV LWV
ZRUNIRUFH LQ KXQGUHGV RU WKRXVDQGV LWV VXFFHVV UHOLHV VROHO\ RQ
SHUIRUPDQFH´ $JXLQLV -RR DQG *RWWIUHGVRQ  S 7KH LPSRUWDQFH RI
30 KDV EHHQ ZLGHO\ UHDOL]HG E\ VFKRODUV DQG SUDFWLWLRQHUV ± D VXUYH\
FRQGXFWHG E\ WKH 6XQGD\ 7LPHV KLJKOLJKWV WKDW 30 LV RQH RI WKH PRVW FUXFLDO
IXQFWLRQV LQ VXFFHVVIXO HQWHUSULVHV LQ WKH 8QLWHG .LQJGRP $JXLQLV -RR DQG
*RWWIUHGVRQ  'XH WR LWV VLJQLILFDQFH LQ DFDGHPLD DQG LQGXVWU\ QXPHURXV
VWXGLHV KDYH GRFXPHQWHG SHUIRUPDQFHUHOHYDQW WRSLFV LQ PXOWLSOH GRPDLQV
LQFOXGLQJ KXPDQ UHVRXUFHV %HFNHU DQG *HUKDUW  <RXQGW HW DO 
ILQDQFH 6SUHPLF =PLUDN DQG .UDOMHYLF  0DQYLOOH DQG*UHDWEDQNV 
DFFRXQWLQJ 2WOH\  %URDGEHQW DQG /DXJKOLQ  DQG RSHUDWLRQDO
UHVHDUFK/DPEHUW&RRSHUDQG3DJK6PLWKDQG*RGGDUG
'HVSLWH WKH YDVW DQG FRQWLQXLQJ OLWHUDWXUH GRFXPHQWLQJ SHUIRUPDQFH
UHOHYDQW WRSLFV 30 UHVHDUFK LV VWLOO LQ LWV QDVFHQW VWDJHV DV D ULJRURXV GLVFLSOLQH
7KRUSHDQG%HDVOH\  )RU H[DPSOH WKHUH DUH FXUUHQWO\ QR ZLGHO\ DFFHSWHG
GHILQLWLRQV IRUWKH FRQFHSW RI SHUIRUPDQFH $UPVWURQJ DQG %DURQ  $JXLQLV
 'RRUHQ%RXFNDHUWDQG+DOOLJDQ,QWKHLQLWLDOVWDJHRI30UHVHDUFK
WKHGHILQLWLRQVRISHUIRUPDQFHZHUHDQDORJRXV WR³ILQDQFLDO\LHOGV´ WKHVHRXWSXW
RULHQWHG GHILQLWLRQV GRPLQDWHG WKH ILHOG XQWLO WKH HDUO\ V 6SLFHU 
%HHVOH\ DQG .HWWOH  )URP WKLV WLPH WKH RSHUDWLRQDO DQG VWUDWHJLF LVVXHV
UHODWLQJ WRSHUIRUPDQFHHQWHUHGLQWR WKH KRUL]RQV RI UHVHDUFKHUV DQG SUDFWLWLRQHUV
/RQGRQ DQG 6PLWKHU  /LSH DQG 6DOWHULR  +DUWOH  $QWRQLRQL





RI SHUIRUPDQFH ZKHQ GHILQLQJ SHUIRUPDQFH 1RZDGD\V QHZ GHILQLWLRQV RI
SHUIRUPDQFHDUHVWLOOHPHUJLQJ7KHVHFRQVLGHUGXDORUWULSOHGLPHQVLRQVLQRXWSXW







LQ WKH V DQ LQFUHDVLQJ QXPEHU RI VFKRODUV DQG SUDFWLWLRQHUV UHDOL]HG WKDW
WUDGLWLRQDO SHUIRUPDQFHPHDVXUHPHQW FRXOG OHDG RUJDQLVDWLRQV WR EH QHDUVLJKWHG
XQVXVWDLQDEOHDQGHYHQH[SHULHQFHVWUDWHJLFIDLOXUH$PDUDWXQJDDQG%DOGU\





,Q WKH HDUO\ VWDJHV RI 30 UHVHDUFK WKH LQIOXHQFH RI WUDGLWLRQDO SHUIRUPDQFH
PHDVXUHPHQW ZDV VWLOO YHU\ VLJQLILFDQW DV UHIOHFWHG LQ WKH RXWSXWRULHQWHG
SHUVSHFWLYHVRIWKH30IUDPHZRUNVRIWKLVVWDJH.DSODQDQG1RUWRQ7KH30
IUDPHZRUNVUHSRUWHGE\0DF/HDQ2WOH\DQG6SLFHUDQG%DOOHZ
UHSUHVHQW WKH 30 UHVHDUFK LQ WKLV SKDVH ZKHQ WKH SULPDU\ SXUVXLW ZDV VWLOO SURILW
PD[LPLVDWLRQ ,Q WKH PLGV PRUH HOHPHQWV WKDW UHIOHFW WKH RSHUDWLRQDO DQG
VWUDWHJLF FKDUDFWHULVWLFV RI RUJDQLVDWLRQV VXFK DV RSHUDWLRQDO HIILFLHQF\ FXVWRPHU
VDWLVIDFWLRQ DQG VXVWDLQDEOH GHYHORSPHQW ZHUH LQFRUSRUDWHG LQWR WKH 30
IUDPHZRUNV'LVWLQFWIURPWKHIUDPHZRUNVRIWKHSDVWWKDWRYHUHPSKDVL]HGRXWSXWV
WKHVH HYROYHG SDUDPHWHUV SXUVXHG D EDODQFH EHWZHHQ ILQDQFLDO DQG QRQILQDQFLDO
HOHPHQWV LQ WKHSHUIRUPDQFH PDQDJHPHQW V\VWHP 3067KH EDODQFHG VFRUHFDUG
%6& .DSODQ DQG 1RUWRQ  .DSODQ DQG 1RUWRQ  SHUIRUPDQFH SULVP













DUH LQ QHHG RI RUJDQLVDWLRQDO UHHQJLQHHULQJ 6RQJ  <DQJ DQG +VLHK 








7KH ILUVW LV UHIOHFWHG LQ WKH30 GLOHPPD RI 60(V 0RVWRI WKHH[LVWLQJ 30
IUDPHZRUNVIRFXVRQPHFKDQLVWLFRUJDQLVDWLRQVRIVLJQLILFDQWVL]HZKRVHIHDWXUHV
FDQEHGHVFULEHGDV³FHQWUDOL]HGFRQWUROV\VWHPVVSHFLDOL]HGDQGIRUPDOL]HGZRUN
VLPSOH FRRUGLQDWLRQ PHFKDQLVPV DQG DWWHQWLRQ GLUHFWLQJ WR SUREOHP
DUHDV´ &KHQKDOO  S +RZHYHU 60(V ZKLFK FRPSULVH  SHUFHQW RI
EXVLQHVV LQ WKH 8QLWHG .LQJGRP 5KRGHV DQG :DUG  DQG  SHUFHQW LQ
&KLQD 1DWLRQDO%XUHDXRI6WDWLVWLFVRI&KLQDEHQHILW OLWWOH IURPWKHH[WDQW
30 UHVHDUFK 2QH FKDUDFWHULVWLF RI 60(V DW OHDVW LQ &KLQD LV WKH IUHTXHQW
FKDQJHV RI RUJDQLVDWLRQDOFKDUWV ZLOO EH IXUWKHU GLVFXVVHG LQ &KDSWHU  7KXV
D SUHVVLQJ LVVXH LV KRZ WR LPSOHPHQW 30 LQ RUJDQLVDWLRQV ZLWK IUHTXHQWO\
DGMXVWHG RUJDQLVDWLRQDO FKDUWV HIIHFWLYHO\ 7KH H[LVWLQJ 30 IUDPHZRUNV




   

7KH VHFRQG 30 FKDOOHQJH LV FRPELQLQJ 30 ZLWKEXVLQHVV DQG PDQDJHPHQW
SURFHVVLQQRYDWLRQV(YHQIRUDQRUJDQLVDWLRQZLWKVLPSOHRSHUDWLQJFRUHVFXUUHQW
30IUDPHZRUNVSURYLGHOLWWOHJXLGDQFHRQKRZWRLQWURGXFHLQQRYDWLRQVGXULQJ306



















30IUDPHZRUNV"54´ ,W LVZHOONQRZQWKDW WKHH[LVWLQJ30IUDPHZRUNVDUH
GHYHORSHG IURP PXOWLSOH SHUVSHFWLYHV DQG QRQH RI WKHP KDV EHHQ DFFHSWHG E\
VFKRODUVDQGSUDFWLWLRQHUVXQLYHUVDOO\VHH&KDSWHU7KHUHIRUHDOLWHUDWXUHEDVHG
W\SRORJ\VWXG\RIFXUUHQW30IUDPHZRUNVLVDSUHFRQGLWLRQRIWKLVWKHVLVVLQFHLWZLOO
UHTXLUHFDWHJRUL]LQJDQGFRPSDULQJ WKHIUDPHZRUNV LQGHWDLOEHIRUHSUHVHQWLQJ DQ
RYHUYLHZ 
&KDSWHU,QWURGXFWLRQ
   

7KH VHFRQG TXHVWLRQ LV ³:KDW 30 IUDPHZRUN FDQ EH GHYHORSHG DURXQG
SHUIRUPDQFH JHQHUDWLRQ SURFHVVHV DQG DOVR FRQWDLQV PHFKDQLVPV WR
DFFRPPRGDWHGLIIHUHQWDSSURDFKHVIRUDZLGHUDQJHRIRUJDQLVDWLRQVVHHNLQJWR
KDQGOHWKHSUHVVLQJLVVXHVGLVFXVVHGDERYH"54´$FFRUGLQJO\ZHZLOOGHYHORS
DQ LQQRYDWLYH 30 IUDPHZRUN IRFXVLQJ RQ SHUIRUPDQFH JHQHUDWLRQ SURFHVVHV DQG







PHGLXPVL]H PDQXIDFWXUHUV ZLWK IUHTXHQW FKDQJLQJRUJDQLVDWLRQDO FKDUWV DV
WHVWHGE\FDVHVWXGLHV"54´ 
³:KDW HIIHFWLYH DSSURDFKHV DQG PHWKRGV FDQ EH GHYHORSHG WR HQKDQFH
SHUIRUPDQFH E\LQWURGXFLQJ LQQRYDWLRQV LQ D 30 VHWWLQJ ZLWKLQ WKH QHZ 30






H[WHQWV 7KHUHIRUH HYHQ WKH DSSURDFKHV SURSRVHG LQ WKLV UHVHDUFK FRXOG QRW EH








IRUVROYLQJ WKH WZRPDLQFKDOOHQJHV LQ WKHH[LVWLQJ30GRPDLQPHQWLRQHGDERYH
DQGGHWDLOVVHH&KDSWHU$FFRUGLQJO\IRUWKHWKHRUHWLFDOUHVHDUFKVHFWLRQRIWKLV
WKHVLV WKHEHQHILFLDOVWXGLHVGRFXPHQWHGRQWKHWRSLFVRI WKHVHFKDOOHQJHVZLOOEH
FRYHUHG 0RUHRYHU IRU WKH HPSLULFDO VHFWLRQ WKH OLPLWDWLRQV DUH WKH LQWHUQDO DQG
H[WHUQDO RSHUDWLRQV RI WKH FRPSDQLHV LQ WKH FDVH VWXGLHV +HUH WKH FRPSDQLHV¶




WKDW WKH UHDOLWLHV DUH VRFLDOO\ FRQVWUXFWHG XQGHU FRQVWDQW LQWHUQDO DQG H[WHUQDO
LQIOXHQFHV0HDQZKLOHRQ WKHHSLVWHPRORJLFDO OHYHO WKH UHDOLW\DQGNQRZOHGJHRI
WKLV UHVHDUFK DUH FRQVWDQWO\ LQIOXHQFHG E\ SRZHU UHODWLRQV IURP ZLWKLQ VRFLHW\
0RUHRYHU VRPH W\SLFDO PHWKRGV RI WKH FULWLFDO SDUDGLJP DUH HPSOR\HG LQ WKLV






DQG QHZ PHFKDQLVPV ZHUH EURXJKW LQWR WKH WKHRU\ WR UHOD[ WKH WHQVLRQ EHWZHHQ
VXEMHFWLYH DQG REMHFWLYH HQWLWLHV &ROOLHU  )RU H[DPSOH XQGHU WKLV UH
HVWDEOLVKHGUHDOLVWVWDQGSRLQWZRUGVFDQEHZULWWHQE\SHRSOHZLWKVXEMHFWLYLW\EXW
WKH\ EHFRPH LQWUDQVLWLYH RQFH WKH\ DUH ZULWWHQ GRZQ DQG KHQFH WKH\ FDQ EH
GLVVHPLQDWHGRUNHSWDFURVVFRXQWULHVDQGHUDVZLWKREMHFWLYLW\,QDGGLWLRQPRVWRI















WKH H[LVWLQJ 30 IUDPHZRUNV DUH FDWHJRUL]HG E\ WKHLU LQKHUHQW
FKDUDFWHULVWLFVDQGIHDWXUHVWRVKHGOLJKWRQWKHLUDGYDQWDJHVDQGOLPLWDWLRQV
LQ30LPSOHPHQWDWLRQ)XUWKHUPRUHDVLJQLILFDQWUHVHDUFKJDSLVSRLQWHG









FRQFUHWH LPSOHPHQWDO GHWDLOV FDQ EH LQFOXGHG LQ WKH 37 IUDPHZRUN E\
GHYHORSLQJ VSHFLILHG DSSURDFKHV IRU RUJDQLVDWLRQV ZLWK GLIIHUHQW
FKDUDFWHULVWLFVDQGPDQDJHULDOQHHGVVXFKDV60(VDQG5	'XQLWV
 $QLPSOHPHQWDODSSURDFKIRUFODVVLF&KLQHVHPDQXIDFWXUHU60(VXQGHUWKH
37IUDPHZRUN LVGHYHORSHG LQ WKHUHVHDUFK&RPSDULQJZLWKWKHH[LVWLQJ
&KDSWHU,QWURGXFWLRQ


















LQWURGXFWLRQ OLWHUDWXUH UHYLHZ WKHRUHWLFDO FRQWULEXWLRQ HPSLULFDO UHVHDUFK DQG
UHVXOWVDQGFRQFOXVLRQV








E\ WKH GHYHORSPHQW RI 5	' PDQDJHPHQW IUDPHZRUNV DQG WKHQ W\SHV RI 5	'
VWUXFWXUHV $UWLFOHV DERXW WKH FRPSHWHQF\ PRGHO DUH UHYLHZHG DW WKH HQG RI WKH
&KDSWHU,QWURGXFWLRQ
   


































WKH VLJQLILFDQW UHVHDUFK JDSV LQ WKH FXUUHQW 30 GRPDLQ )XUWKHUPRUH VRPH
IXQGDPHQWDO HOHPHQWV H[LVWHG LQ WKH H[LVWLQJ 30 IUDPHZRUNV XQLYHUVDOO\ ZLOO EH
H[WUDFWHGDQGDQDO\VHGDVWKHIRXQGDWLRQRIWKHQHZ30IUDPHZRUNSXWIRUZDUGLQ
WKLVWKHVLV,QWKHHQGZHDUHJRLQJWRIRFXVRQWKH30RI60(VZKLFKLVDWKHRU\
SUHSDULQJIRUWKHFDVHVWXG\LQ&KDSWHU    
 'HILQLWLRQRISHUIRUPDQFH
$ YDVW DPRXQW RI OLWHUDWXUH H[LVWV WKDW DWWHPSWV WR GHILQH WKH FRQFHSW RI
SHUIRUPDQFH IURP PXOWLSOH DVSHFWV VXFK DV DFFRXQWLQJ RSHUDWLRQ DQG HYHQ
EHKDYLRXUDOVFLHQFH/L,QWKLVUHVHDUFKIRFXVLVSODFHGRQGHILQLWLRQVLQWKH
EXVLQHVVUHDOPWKDWH[SODLQWKHFRQFHSWLQPDQDJHULDOFRQWH[WV























+RZHYHU WKH LQDGHTXDF\ RI RXWSXWRULHQWHG SHUIRUPDQFH GHILQLWLRQV LV DOVR
DUJXHGE\PDQ\DXWKRUV&DPSEHOOSRLQWVRXWWKDWWKHEHKDYLRXUGLPHQVLRQ
VKRXOGEHLQFOXGHGLQSHUIRUPDQFHVLQFHVRPHWLPHVWKHRXWSXWVDUHXQFRQWUROODEOH
IRUDQRUJDQLVDWLRQGXH WR WKHH[LVWHQFHRI V\VWHPDWLF ULVNV0ZLWD  IXUWKHU
FODULILHV &DPSEHOO¶V  S SRLQW DQG VWDWHV WKDW ³ZKDW LV LPSOLHG LQ
&DPSEHOO¶V DUJXPHQW LV WKDW SHUIRUPDQFH PHDVXUHPHQW FDQ RQO\ IRFXV RQ DQ
LQGLYLGXDOJURXS¶VILQDORXWSXWLIDQGRQO\LIV\VWHPIDFWRUVDUHFRQWUROODEOH´ 
7KH DFWLRQ RU EHKDYLRXU LV WKH VHFRQG LPSRUWDQW GLPHQVLRQ WR GHILQH
SHUIRUPDQFHZKLFKLVPRUHFRQWUROODEOHLQDQRUJDQLVDWLRQFRPSDULQJZLWKXQVWDEOH
RXWSXWV/HEDVHPSKDVLVHWKDWDFRPSUHKHQVLYHSHUIRUPDQFHFRQFHSWVKRXOG
FRQWDLQ WZR SDUWV  RXWFRPHV OHG E\ RUJDQLVDWLRQDO REMHFWLYHV DQG VXFFHVVIXO
LPSOHPHQWDWLRQRIDFWLRQVWRDFKLHYHWKHREMHFWLYHV2WOH\SRLQWVRXWWKDWDQ
RUJDQLVDWLRQ¶VSHUIRUPDQFH FRQVLVWV RI UHVXOWV DFKLHYHGDQG FRUUHVSRQGLQJ ZRUNV
DWWULEXWH WR WKHP (UPROD\HY DQG 0DW]NH  JLYH D FOHDU GHILQLWLRQ WKDW WKH
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW

³SHUIRUPDQFH LV LQWHQWLRQDO DFWLRQ´ ZKLFK LQGLFDWHV WKH DFWLRQV ZLWKLQ DQ
RUJDQLVDWLRQVKRXOGEHJXLGHGE\VWUDWHJ\OHDGLQJLQWHQWLRQV
6LQFHWKHRXWSXWVLQSHUIRUPDQFHFRQFHSWVDOZD\VUHIHUWRVKRUWWHUPRXWFRPHV








RU FRPELQHG 2YHUHPSKDVL]LQJ D VLQJOH GLPHQVLRQ PD\ OHDG WR VHULRXV RSHUDWLRQ
LVVXHV VXFK DV VWUDWHJ\ P\RSLD RYHUHPSKDVL]HG VKRUWWHUP RXWSXW RU JOREDO
LQHIILFLHQF\RYHUHPSKDVL]HGORFDODFWLRQV7KHUHIRUHLQWKLVVWXG\WKHGHILQLWLRQ







WZR FDWHJRULHV DEVWUDFW DQG FRQFUHWH $EVWUDFW GHILQLWLRQV H[SODLQ 30 WKURXJK
VXPPDUL]LQJ LWV NH\ FKDUDFWHULVWLFV RU HOHPHQWV &RQFUHWH GHILQLWLRQV FODULI\ WKH








SHUIRUPDQFH 6LPLODUO\ VRPH VWXGLHV VXSSRUW WKH LGHD WKDW 30 VKRXOG KHOS
RUJDQLVDWLRQVDFFRPSOLVKWKHLUVWUDWHJLFREMHFWLYHVWKURXJKLPSURYLQJLQGLYLGXDODQG






OLQN LQGLYLGXDOV RI WKH RUJDQLVDWLRQ DQG RYHUDOO VWUDWHJLHV 6PLWK  S
VWDWHVWKDW D VLPLODU LGHD ZDV XVHG LQ WKH 1DWLRQDO +HDOWK 6HUYLFH 1+6
306 ³SHUIRUPDQFH PDQDJHPHQW LQ WKH 1+6 FDQ EH GHILQHG DV D VHW RI















   

ZLWKFDSDEOHKXPDQUHVRXUFHVZRUNLQJWKURXJKWKHDSSURDFKHV/DVWEXWQRW OHDVW





GLIIHUHQW HOHPHQWV ZKLFK DUH WUDLQLQJ WHDPZRUN GLDORJXH PDQDJHPHQW VW\OH
DWWLWXGHVVKDUHGYLVLRQHPSOR\HHLQYROYHPHQWPXOWLFRPSHWHQFH LQFHQWLYHVDQG
UHZDUGV 







+HUHZHRQO\ OLVW VRPH VSHFLDO GHILQLWLRQV IRU WKH FRQFHSWRI30ZLWKZLGH





WKH30IUDPHZRUNVDOUHDG\VLQFH WKHUHDUHVRPDQ\ LPSOHPHQWDOGHWDLOV LQ WKHP






   

UHODWHG WRSLFV WKH OLWHUDWXUH KDV EHHQ GRFXPHQWHG QRW RQO\ IURP WKH FRUSRUDWLRQ
PDQDJHPHQW GLVFLSOLQH EXW DOVR WKH ILHOGV RI PDQDJHPHQW VFLHQFH HFRQRPLFV
DFFRXQWLQJKXPDQUHVRXUFHPDQDJHPHQW+50DQGVWUDWHJ\PDQDJHPHQW 
6WXGLHVLQGLIIHUHQWDUHDVVXPPDUL]HWKH30OLWHUDWXUHIURPYDULRXVSHUVSHFWLYHV




)DFLQJXS WR D PDVVRI OLWHUDWXUHDQG YDULRXVSHUVSHFWLYHV LW VHHPV WRXJK WR
H[KDXVW DOO RI WKHP LQ WKLV VWXG\ 7KHUHIRUH WKH IRFXV RI WKLVGLVVHUWDWLRQ ZLOO EH
FRQFHQWUDWHG RQ WKH ZHOONQRZQ 30 IUDPHZRUNV WKDW DUH ERWK LQ OLQH ZLWK RXU
UHVHDUFKLQWHUHVWVDQGFRQWULEXWHWRWKHUHVHDUFKEHORZ
%DVHG RQ WKH JHQHUDO FKDUDFWHULVWLFV RI WKH FXUUHQW 30 IUDPHZRUNV WZR
FDWHJRULHVDUHGUDZQIURPWKHP7KHILUVWFDWHJRU\LVWKHJHQHULFDQGYHUVDWLOH30
IUDPHZRUNV IRU PRVW RUJDQLVDWLRQV ZLWKRXW UHIHUHQFLQJ VSHFLDO RUJDQLVDWLRQDO
VWUXFWXUHVPDQDJHULDOIHDWXUHVRULQGXVWULDOIHDWXUHV:KLOHWKHVHFRQGFDWHJRU\LV














   

30IUDPHZRUNVVWDUWLQJIURPREMHFWLYHVDQGVWUDWHJLHV




















E\ WKH 8QLWHG 6WDWHV 2IILFH RI 3HUVRQQHO 0DQDJHPHQW 8QLWHG 6WDWHV 2IILFH RI
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

3HUVRQQHO0DQDJHPHQW,QWKLVIUDPHZRUNILYHNH\VWDJHVRIWKH30DUHVWDWHG










'LIIHUHQW IURP WKH DERYH IUDPHZRUNV GHVLJQHG IURP WKH SUDFWLFDO HOHPHQWV










XS D 306 +RZHYHU WKH DPELJXRXVQHVV DOVR JRHV ZLWK WKH DEVWUDFWLRQ LQ WKLV
IUDPHZRUNVRPHSRLQWVFDQEHXQGHUVWRRGLQPXOWLSOHZD\VLQDVSHFLDOPDQDJHULDO
FRQWH[W IRU LQVWDQFH WKH µUDWLRQDOLWLHVGHVFULSWLRQ¶ LQSRLQWRQHFDQEHDQH[SOLFLW
VWUDWHJ\ VWDWHPHQW RU EOXUUHG VWUDWHJLF SUHIHUHQFHV ZKLFK UHTXLUH FRPSOHWHO\
GLIIHUHQWDFWLRQVLQPDQDJHPHQWSUDFWLFHV 
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

2WOH\SURSRVHVDIUDPHZRUNFRQVLVWLQJRIILYHFRUHLVVXHVLQFRQVWUXFWLQJ
D ZHOOUXQQLQJ SHUIRUPDQFH FRQWURO V\VWHP IRU DQ RUJDQLVDWLRQ E\ UDLVLQJ ILYH
TXHVWLRQV 7KH LVVXHV DUH VWUXFWXUHG LQ D ORRS ZKLFK LQFOXGHV WKH HOHPHQWV RI
REMHFWLYHVVWUDWHJLHVWDUJHWVHWWLQJLQFHQWLYHDQGUHZDUGVWUXFWXUHVDQGLQIRUPDWLRQ
IHHGEDFN 
7KH ILUVW DQG VHFRQG TXHVWLRQV DUH DERXW WKH WRS GHVLJQ RI WKH SHUIRUPDQFH
FRQWUROV\VWHPZKLFKUHTXLUHWKHXVHUVWRWKLQNWKURXJKZKDWDUHWKHRULHQWDWLRQVDQG
SXUSRVHVRIWKHLUV\VWHPDQGWKHUHVWRIWKHSURFHGXUHVODUJHO\GHSHQGRQWKHDQVZHUV
WR WKHVH WZRLQLWLDOTXHVWLRQV7KHQ WKHWRSREMHFWLYHVGHFLGHG LQ WKHVWHSVEHIRUH
VKRXOGEHGHSOR\HGLQWRRUJDQLVDWLRQDODQGGHSDUWPHQWDOOHYHOV$FFRUGLQJO\PRUH
VSHFLILHGSHUIRUPDQFHWDUJHWVQHHGWREHGHFRPSRVHGIRUHDFKIXQFWLRQDOVHJPHQWRI
WKH RUJDQLVDWLRQ 7KH ODVW WZR TXHVWLRQV DUH DERXW LPSOHPHQWDWLRQ RI WKH V\VWHP
ZKLFKIRFXVRQLVVXHVRIUHZDUGLQJDQGFRPPXQLFDWLRQUHVSHFWLYHO\
7KLV IUDPHZRUN FODULILHV VHYHUDO LPSRUWDQW DVSHFWV LQ D FRPSUHKHQVLYH
SHUIRUPDQFHFRQWUROV\VWHPKRZHYHUWKHLPSOHPHQWDWLRQGHWDLOVDUHOHIWWRWKHXVHUV
WR ILQDOL]H 7R IXUWKHU LPSURYH WKH IUDPHZRUN FDSDELOLW\ LQ JXLGLQJ WKH 30
LPSOHPHQWDWLRQDQHYROYHGIUDPHZRUNFRQVLVWLQJRIWZHOYHTXHVWLRQVDUHUHSRUWHG
LQ)HUUHLUDDQG2WOH\VHH)LJXUH 
0HDQZKLOH WKH QDPH RI WKH QHZ IUDPHZRUN LV DOVR FKDQJHG IURP D
µSHUIRUPDQFH FRQWURO V\VWHP¶ WR D µ306¶ ZKLFK LQGLFDWHV WKDW PRUH PDQDJHULDO
GHWDLOVZHUHDGGHGWRWKHIUDPHZRUNVXFKDVRUJDQLVDWLRQDOFKDUW+50SURFHGXUHV
SHUIRUPDQFHPHDVXUHPHQWVHWF
'LIIHUHQW IURP WKH RULJLQDO IUDPHZRUN VWDUWLQJ IURP DVNLQJ DERXW DQ
RUJDQLVDWLRQ¶VREMHFWLYHVWKHQHZIUDPHZRUNDGGVPRUHVWHSVWRJXLGHWKHXVHUVWR
GHYHORSWKHLUWRSWDUJHWJUDGXDOO\9LVLRQDQGPLVVLRQDUHWKHVWDUWLQJSRLQWVRI30










XVHUV VKRXOG SRVLWLRQ WKH PHDVXUHPHQW V\VWHP RQ D SURSHU OHYHO RI WKH RYHUDOO
RSHUDWLRQVZKLFKFDQEHLQGLYLGXDOEDVHGRUGHSDUWPHQWDOO\RULHQWHG)XUWKHUPRUH
WKH LPSOHPHQWDO GHWDLOV VKRXOG EH DGGUHVVHG LQ WKH V\VWHP WR PDNH WKH TXHVWLRQV
UHJDUGLQJµ+RZWRGRLW¶µ:KRGRHVLW¶DQGµ:KHQWRGRLW¶H[SOLFLW




7KH ODVW WZR VWHSV ± PDNH WKH SURFHGXUHV D FORVH F\FOH VLQFH WKH
SRVVLELOLW\ RI LPSURYHPHQW RI WKH HQWLUH V\VWHP LV FRQVLGHUHG KHUH ,W VKRXOG EH
HPSKDVL]HGWKDWWKHQHHGVIRUFKDQJHVLQRUJDQLVDWLRQDOVWUXFWXUHDUHHYDOXDWHGDWWKH








   

$30IUDPHZRUNGHVLJQHGIURPDSHUVSHFWLYHRIPDQDJHPHQWVFLHQFHLVUDLVHG









7KH SHUIRUPDQFH SULVP LV DQRWKHU ZLGHO\ DGRSWHG 30 IUDPHZRUN ZKLFK
FRQVLVWVRIILYHEDVLFSHUVSHFWLYHVWKDWQHHGWREHFRQVLGHUHGLQ30SUDFWLFHVVHH
)LJXUH
6WDNHKROGHU FRQWULEXWLRQ KROGV WKH LQSXW HQG RI WKH IUDPHZRUN VLQFH DOO
RUJDQLVDWLRQVDUHUXQE\WKHW\SHVRIUHVRXUFHVLQYHVWHGIURPWKHVWDNHKROGHUV7KHQ
WKHSHUVSHFWLYHVRIVWUDWHJLHVSURFHVVHVDQGFDSDFLWLHVFRQVLVWRIWKHFRXUVHRI30
EHFDXVH WKHVH WKUHH HOHPHQWV FRQYHUW DOO LQSXW UHVRXUFHV LQWR WKH GHVLUHG RXWSXW
6WDNHKROGHUVDWLVIDFWLRQLVSODFHGDWWKHHQGRIWKH30SURFHVVHVDJDLQVLQFHLWLV













z 6WUDWHJLHV ZKDW VWUDWHJLHV WKH RUJDQLVDWLRQ VKRXOG DGRSW WR VDWLVI\ NH\
VWDNHKROGHUV
z 3URFHVVHV ZKDW FULWLFDO SURFHVVHV WKH RUJDQLVDWLRQ QHHG WR XQGHUWDNH
DFFRUGLQJWRRUJDQLVDWLRQDOVWUDWHJLHV














XVHG LQ HQWHUSULVHV ZKLFK PDLQO\ DLPV WR FUHDWH OLQNDJH DPRQJ OHYHOV RI IDFWRUV
DWWULEXWLQJ WR SHUIRUPDQFH JHQHUDWLRQ DQG KHQFH WR HQVXUH WKH DFKLHYHPHQW RI
RUJDQLVDWLRQDOSHUIRUPDQFHREMHFWLYHV/\QFKDQG&URVV 
8QGHUWKHJXLGDQFHRIWKHSHUIRUPDQFHS\UDPLGIUDPHZRUNDQRUJDQLVDWLRQ¶V
SHUIRUPDQFH REMHFWLYHV DUH VWUXFWXUHG LQ D WRS±GRZQ PDQQHU²FRQILUP WKH WRS
VWUDWHJLHV DQG REMHFWLYHV ILUVW DQG WKHQ GHFRPSRVH WKHP OD\HUZLVH +RZHYHU WKH
DERYH VHTXHQFH LV UHYHUVHG LQ 30 LPSOHPHQWDWLRQ ZKLFK PHDQV SHUIRUPDQFH
PHDVXUHPHQW DQG LPSURYHPHQW DFWLRQV DUH FDUULHG RXW LQ D ERWWRPXS ZD\²WKH
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW



























   

0HGRULDQG6WHHSOHSURSRVHGDIUDPHZRUNZLWKVL[ORJLFVWHSVZKLFK
WDNHV WKH DXGLWLQJ IDFWRU LQWR 30 VHH )LJXUH  7KH VWUDWHJLF IDFWRUV RI DQ
RUJDQLVDWLRQ QHHG WR EH VXPPDUL]HG DQG FODULILHG LQ WKH ILUVW VWHS DQG WKHQ D











,Q VXPPDU\ WKH30IUDPHZRUNV LQWURGXFHGDERYHDUHGHVLJQHGIRUPXOWLSOH
W\SHV RI RUJDQLVDWLRQV ZLWKRXW FRQVLGHULQJ WKHLU VSHFLDO LQGXVWULDO RU PDQDJHULDO
FRQWH[WV0RUHRYHUDOORIWKHPEHJLQIURPGHYHORSLQJRUFODULI\LQJWRSREMHFWLYHV








   

7KH(XURSHDQ)RXQGDWLRQIRU4XDOLW\0DQDJHPHQW([FHOOHQFH0RGHO()40
IUDPHZRUN LVDQRQSUHVFULSWLYHIUDPHZRUNGHVLJQHG WRDVVLVW FRPSDQLHVFDUU\LQJ
RXW VHOIDVVHVVPHQW DQG VHOIGLDJQRVLV DQG IXUWKHU LPSURYH WKHLU PDQDJHPHQW
V\VWHPV DQG SHUIRUPDQFH ,Q SUDFWLFH WKH ()40 IUDPHZRUN LV XVXDOO\ DGRSWHG
EHQFKPDUNVWRVHWDVVHVVPHQWDQGGLDJQRVLVVWDQGDUGV 
7KHIUDPHZRUNFRQVLVWVRIQLQHNH\FULWHULDDQGVXELQGLFDWRUVFRUUHVSRQGLQJ
ZLWK HDFK FULWHULRQ 7KH GLPHQVLRQ RI SHUIRUPDQFH LV SODFHG DW WKH HQG RI WKH
IUDPHZRUNZKLFKLVYLHZHGDVDORJLFDOUHVXOWRIWKHJRRGRSHUDWLRQVDERYH














DVVHVVPHQW PHWKRG WKDW KHOSV RUJDQLVDWLRQV WR FDUU\ RXW WKH VHOIDVVHVVPHQW DQG
EHQFKPDUNLQJVWHSVSURSHUO\7KH5$'$55HVXOWV$SSURDFK'HSOR\$VVHVVPHQW
DQG 5HYLHZ NLW LV D PRUH FRPSUHKHQVLYH PHWKRG IRU LPSOHPHQWLQJ WKH ()40
IUDPHZRUNDQGWKHLGHDRIWKHF\FOHRI'HPLQJLVUHIOHFWHGLQWKHPHWKRG%DUDQGLND
HWDO
7KH ()40IUDPHZRUNSUHVHQWV DXQLYHUVDOEHVWSUDFWLFH IRURUJDQLVDWLRQV WR
FDUU\RXWJHQHUDODQG30,WQHHGVWKHXVHUVWRVHWREMHFWLYHVDQGRSHUDWLRQDOSODQV
WKURXJK LQWHJUDWHGDSSURDFKHV WRHQVXUH WKHPEHLQJGHSOR\HG LQDFRPSUHKHQVLYH
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW









SHUIRUPDQFH IUDPHZRUN LQLWLDWHG LQ WKH 86²0DOFROP %DOGULJH 1DWLRQDO 4XDOLW\
$ZDUG IUDPHZRUN 0%14$ FUHDWHG E\ 86 &RPPHUFH 'HSDUWPHQW ,Q WKH
0%14$IUDPHZRUNWKHSRLQWVDUHDVVLJQHGWRVHYHQNH\FULWHULDOLQNLQJZLWK
HDFKRWKHUE\DPRGHOLVHGORJLFRIEHVWSUDFWLFH/L)LJXUH
7KHVWDUWLQJSRLQWRI WKH0%14$IUDPHZRUN LV WKHIDFWRURI OHDGHUVKLSDQG
WKHQOHDGHUVKLSOHDGVWRZHOOSODQQHGVWUDWHJ\DQGPDUNHWSRVLWLRQLQJ)XUWKHUPRUH
DOO WRSREMHFWLYHV RI WKH JXLGHRI RSHUDWLRQDO VWHSV  DQG  DQG WKHQFH WRJRRG
RSHUDWLRQDOUHVXOWV:KDWLVPRUHWKHSURILWIDFWRULVSODFHGDWWKHXSSHUSDUWRIWKH
PRGHODVDOHDGLQJWDUJHWIRUEXVLQHVVHVDVZHOOWKHPHDVXUHPHQWVWHSUXQVWKURXJK
DOO WKH DERYH PDQDJHULDO DQG RSHUDWLRQDO VWHSV WR HQVXUH WKDW SHUIRUPDQFH \LHOGV
PDWFKWKHWRSREMHFWLYHV
7KH VRIW V\VWHP PHWKRGRORJ\ 660 LV D PHWKRG WKDW LV XVXDOO\ DSSOLHG WR
FRQVWUXFWDQRQSHUVSHFWLYH30IUDPHZRUN/LXHWDO'XODLPL.KDOIDQDQG




















QRQSUHVFULSWLYH IUDPHZRUNV ()40 DQG 0%14$ FRQWDLQ PRUH GHWDLOV WR KHOS
RUJDQLVDWLRQVFDUU\RXWVHOIDVVHVVPHQWEDVHGPDQDJHULDODQGRSHUDWLRQDOGLDJQRVHV
+RZHYHUWKHVH30IUDPHZRUNVDUHGHVLJQHGZLWKIL[HGORJLFVRWKH\FDQDGGYHU\
OLPLWHG LQQRYDWLYH IDFWRUV WR WKH FRPSDQLHV 0HDQZKLOH WKH\ DVVXPH D FRPSOHWH
306H[LVWVLQWKHRUJDQLVDWLRQDOUHDG\WKHUHIRUHWKH\FDQQRWDVVLVWXVHUVWREXLOGXS
DQHZV\VWHPIURP]HUR   
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW































































































.XFXNDOWDQ ,UDQL DQG $NWDV  GHVLJQHG D SHUIRUPDQFH HYDOXDWLRQ DQG
PDQDJHPHQWV\VWHPIRUWKHORJLVWLFLQGXVWULHVEDVHGRQWKHSHUVSHFWLYHVRIWKH%6&
PHWKRGV,QWKLVIUDPHZRUNWKHDXWKRUVDQDO\VHDQGUDLVHNH\SHUIRUPDQFHDVSHFWV






























































FKDLQ RU YDOXH FKDLQ 7KH DXWKRUV HPSOR\ WKH 0$7 0HWKRGRORJ\ $UFKLWHFWXUH
7RROVHW DSSURDFK WR GHVLJQ WKH IUDPHZRUN RQ WKH OHYHOV RI WKHRUHWLFDO VWUXFWXUH
SUDFWLFDOSURFHGXUHVDQGLPSOHPHQWDWLRQWRROV
6L[ PDLQ VWHSV DUH LQFOXGHG LQ WKH WKHRUHWLFDO DQG SUDFWLFDO VWUXFWXUH RI WKH
IUDPHZRUN7KHVXSSO\FKDLQGRPDLQVKRXOGEHFODULILHGDQGFRQILUPHGLQWKHLQLWLDO
VWHS DQG WKHQ WKH OHDGHU FRPSDQ\ RU WKH 60(V FRPSOH[ VKRXOG PRGHOLVH WKHLU
UHODWLRQVKLSVE\GHILQLQJWKHLQSXWDQGRXWSXWRIHDFKHOHPHQWLQWKHFKDLQ,QVWHSV
DQGWKHQHZFROODERUDWLRQSODQDERXWKRZWREHWWHU\LHOGSHUIRUPDQFHWKURXJK
WKH FKDLQ VKRXOG EH DJUHHG XSRQ E\ WKH NH\ FROODERUDWRUV ZKR VKRXOG GHILQH WKH







   

z .H\ 3HUIRUPDQFH ,QGLFDWRUV .3,V 7KH HQWHUSULVHV FDQ GLIIHUHQWLDWH
EHWZHHQWZRW\SHVRISHUIRUPDQFHLQGLFDWRUV
z 3URFHVV 7KHUH DUH IRXU EDVLF VWHSV WR EH IROORZHG WR REWDLQ WKH QHHGHG
LQIRUPDWLRQIURPWKHLQGLYLGXDOLQGLFDWRUV
7KH SXEOLF VHFWRUV DUH DOVR ZHOO GRFXPHQWHG E\ 30 OLWHUDWXUH 6LQFH WKH











LV 'RHV WKH OLFHQVHH
V DSSURDFK WR 30 LQVSLUH HQRXJK FRQILGHQFH LQ WKH
OLFHQVHH
VTXDOLW\RIPDQDJHPHQW"
7KH VFRUHFDUG PHWKRGV DUHDQRWKHU UHSUHVHQWDWLYH LQ WKLV FDWHJRU\ ZLWKZLGH
DSSOLFDWLRQLQUHFHQW\HDUV.DSODQDQG1RUWRQLQWURGXFHD%6&IUDPHZRUN
IRUSHUIRUPDQFHPHDVXUHPHQWRUPDQDJHPHQWVHH)LJXUH7KH%6&IUDPHZRUN






VSHDNLQJ WKH %6& IUDPHZRUN LV GHVLJQHG VSHFLILFDOO\ IRU RUJDQLVDWLRQV ZKRVH
RSHUDWLRQV FDQ EH H[SODLQHGE\ WKH IRXUEXLOWLQGLPHQVLRQVRI WKH IUDPHZRUN ,Q
SUDFWLFHPRVWRIWKHVHFRUSRUDWLRQVDUHLQSULYDWHVHFWRUVDQGSURILWSXUFKDVLQJ  
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

7KH %6& IUDPHZRUN DVVXPHV WKDW WKH WRS JRDO RI SURILWLQJ HQWHUSULVHV LV WR
LPSURYH WKHLU ILQDQFLDO SHUIRUPDQFH DQG KHQFH WR VDWLVI\ WKHLU VKDUHKROGHUV 7R
DFKLHYHWKDWWRSJRDOWKHRUJDQLVDWLRQVVKRXOGFRQFHUQWKHQHHGVRIWKHLUFXVWRPHUV
DQG LPSURYH WKHLU ILQDQFH SHUIRUPDQFH WKURXJK VDWLVI\LQJ WKH FXVWRPHUV
$FFRUGLQJO\ VRXQG RSHUDWLRQ SURFHGXUHV DUH LQGLVSHQVDEOH IRU VDWLVI\LQJ LQWHUQDO
DQGH[WHUQDOFXVWRPHUV WKHUHIRUHRUJDQLVDWLRQVQHHG WRFRQVLGHU WKHLURSHUDWLRQDO
V\VWHPV RQ WKH WKLUG GLPHQVLRQ )LQDOO\ EXVLQHVVHV VKRXOG NHHS LPSURYLQJ DQG













RI WKH PHWKRG WR QRQSURILW RUJDQLVDWLRQV 132V &XUUHQWO\ YDVW OLWHUDWXUH LV
GRFXPHQWHG RQ WKLV DSSURDFK %ULJQDOO DQG 0RGHOO  :LOVRQ +DJDUW\ DQG
*DXWKLHU  .DSODQ DQG 1RUWRQ  )OHLVKHU DQG 0DKDII\  .ORRW DQG
0DUWLQ+RZHYHUDVDPDQDJHULDOLQVWUXPHQWGHVLJQHGIRUSULYDWHVHFWRUVWKH




























)LQDOO\ VLPLODU WR WKH VWUXFWXUH RI WKH %6& WKH KXPDQ UHVRXUFHV HOHPHQW LV
SODFHGDVWKHEDVLVRIWKHZKROHIUDPHZRUNVLQFHDQRUJDQLVDWLRQ¶VFDSDELOLW\DQG






RSHUDWLRQDO FKDUDFWHULVWLFV VRPH IUDPHZRUNV FRQVLGHU WKH FKDUDFWHULVWLFV RI
RUJDQLVDWLRQDOVWUXFWXUHILUVWWRSUHPLVHDSURSHU30IUDPHZRUN$QGWKHVHVWXGLHV
KROG DQ DVVXPSWLRQ WKDW WKH ORRVHO\FRXSOHG SDUWV RI DQ RUJDQLVDWLRQ LH







GLIIHUHQW IXQFWLRQDO VHJPHQWV WR HQVXUH LWV HIIHFWLYHQHVV DQG VSHFLDOLVDWLRQ
0HDQZKLOH WKH FRRUGLQDWLRQ PHFKDQLVP DV SDUW RI WKH RUJDQLVDWLRQDO VWUXFWXUH
FRPSLOHVWKHDERYHVHJPHQWVDQGHQVXUHVWKDWWKH\RSHUDWHDVDZKROH 
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW











0LGGOH /LQH 7KLV SDUW OLQNV RSHUDWLQJ FRUHV DQG WKH VWUDWHJLF DSH[ E\
DJJUHJDWLQJERWWRPLQIRUPDWLRQDQGGHSOR\LQJXSSHUGHFLVLRQV























GHYHORSHG LQ WKH WHFKQRVWUXFWXUHDQGREH\HGE\WKHRSHUDWLQJFRUH HJ WKH
TXDQWLWDWLYHFULWHULRQIRUDPDFKLQHFRPSRQHQW
 6WDQGDUGLVDWLRQ RI VNLOOV DV ZHOO DV NQRZOHGJH WKLV LV D YLUWXDO
FRRUGLQDWLRQZD\WKDWFRRUGLQDWHVWKHHPSOR\HHVE\WKHNQRZOHGJHGLVFLSOLQH









VWXGLHV DERXW 30 IUDPHZRUNV VSHFLILFDOO\ IRU HDFK RI WKHP DQG IXUWKHUPRUH WKH
660WRROLVHPSOR\HGWRGHFRPSRVHWKHVWUDWHJLHVWRDGGDQLQQRYDWLRQPHFKDQLVP
LQ WKH IUDPHZRUNV DERYH 6RQJ  GHVLJQHG D 30 IUDPHZRUN IRU &KLQHVH
FRPPHUFLDOEDQNVDQGWKHVSHFLDOQHHGVRIHIILFLHQF\DQGULVNFRQWUROOLQJIURPWKH




















7KH VWXGLHV DERYH FRQVLGHU WKH FKDUDFWHULVWLFV RI D VSHFLDO RUJDQLVDWLRQDO
VWUXFWXUH LQ EXLOGLQJ XS D 306 DQG IXUWKHU LPSOHPHQW 30 RSHUDWLRQV XSRQ WKH
VWUXFWXUH7KLVDSSURDFKKHOSVWKHIUDPHZRUNVWREHDSSOLHGPRUHHIILFLHQWO\VLQFH
PRVWHOHPHQWVDQGVWHSVLQWKHIUDPHZRUNVFDQEHPDWFKHGDQGLPSOHPHQWHGZLWK
WKH SDUWV LQ WKH RUJDQLVDWLRQDO FKDUWV +RZHYHU WKLV DGYDQWDJH ZLOO OLPLW WKHLU
DSSOLFDWLRQ UDQJHV JUHDWO\ :KDW LV PRUH WKHVH IUDPHZRUNV IDFH XS WR H[WUD
GLIILFXOWLHV WR LPSOHPHQW LI WKH RUJDQLVDWLRQDO FKDUWV RI DQ RUJDQLVDWLRQ DUH NHHS
FKDQJLQJ
,WLVFOHDUWKDWWKHVHJHQHUDOIUDPHZRUNVRQO\ZRUNZHOOIRU30LQRUJDQLVDWLRQV
ZLWK OHYHO RI VLPSOH RU VLPSOLILHG RSHUDWLQJ FRUHV DQG ZKRVH ZRUN IORZV DQG





   

QHHG WR GHYHORS D 30 IUDPHZRUN ZKLFK FDQ EH DSSOLHG WR D ZLGH VFRSH RI
RUJDQLVDWLRQVZLWKYDULRXVFRPSOH[LWLHVRIRSHUDWLQJFRUHV)XUWKHUPRUHLWVKRXOGEH
EDVHGRQWKHSHUIRUPDQFHJHQHUDWLRQVWUXFWXUHLQVWHDGRIWKHRUJDQLVDWLRQDOFKDUW







$SDUW IURP VRPH EHQFKPDUNRULHQWHG 30 IUDPHZRUNV DQ RUJDQLVDWLRQ¶V









HPSKDVLV DQGPDQDJHULDO PHWKRGV LQ WKH 30 LPSOHPHQWV :LPPHU DQG0DQGMiN
0RUH\DQG'LWWPDQ
7KH UROH DQG IXQFWLRQ RI VWDNHKROGHUV DUH LQFUHDVLQJO\ LPSRUWDQW LQ WKH


























































WR LWV RUJDQLVDWLRQDO VWUXFWXUH 6RPH ZLGHO\DGRSWHG30IUDPHZRUNV VXFK DV WKH
VFRUHFDUG PHWKRGV JXLGH RUJDQLVDWLRQV WR VHW XS WKHLU306V DORQJRUJDQLVDWLRQDO
VWUXFWXUHV )RU RWKHU 30 IUDPHZRUNV WKH NH\ LPSOHPHQWDWLRQ VWHSV HJ
SHUIRUPDQFHGHSOR\PHQWPHDVXUHPHQWDQGIHHGEDFNDUHFDUULHGRXW WKURXJK WKH
IRUPDOVWUXFWXUHRIRUJDQLVDWLRQV,QVXPPDU\WKHRUJDQLVDWLRQFKDUWH[HUWVLQIOXHQFH

















([FHSW IRU WKH EHQFKPDUNEDVHG 30 DSSURDFK PRVW RI WKH H[LVWLQJ 30
IUDPHZRUNVHWVWKHVWUDWHJ\DQGREMHFWLYHVDVWKHLQLWLDOHOHPHQWLQD30SURFHVV7KH
OLQN EHWZHHQ VWUDWHJ\ DQG 30 KDV EHHQ H[SORUHG LQ GR]HQV RI QRUPDWLYH DQG
HPSLULFDOVWXGLHV&KHQKDOO/DQJILHOG6PLWK0LFKHOLDQG0DQ]RQL
2WOH\
,W KDV EHHQ GRFXPHQWHG VXIILFLHQWO\ WKDW DQ RUJDQLVDWLRQ¶V VWUDWHJLHV DQG













UHSUHVHQWHG RQ LWV VLJQLILFDQW LPSDFWV RQ LWV FRQILJXUDWLRQV ,W KDV EHHQ ZLGHO\




FDQ GHILQH LWV VWUDWHJLF HPSKDVLV H[SOLFLWO\ LW XVXDOO\ FDQ EXLOG XS D 306
VWUDLJKWIRUZDUGO\ VLQFH WKH FKDUDFWHULVWLFV RI WKH V\VWHP VKRXOG EH ³FHQWUDOL]HG
FRQWUROV\VWHPVVSHFLDOL]HGDQGIRUPDOL]HGZRUNVLPSOHFRRUGLQDWLRQPHFKDQLVPV





FRPSHQVDWLRQ 2Q WKHFRQWUDU\ WKH 306 WHQGV WR IHDWXUH LQIRUPDO TXDOLWDWLYHO\








WR DQ RUJDQLVDWLRQ¶V WRS VWUDWHJLHV DQG REMHFWLYHV VXFK DV ZLWK SHUIRUPDQFH




7KH306 MXVW OLNHQHUYHV VSUHDGRQDQRUJDQLVDWLRQ¶VRSHUDWLRQSURFHVVHV WR
FRQWURO DQG DGMXVW LW 1XUPL  $V PHQWLRQHG E\ /RFNH  RSHUDWLQJ
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

V\VWHPVDQGSURFHGXUHVSOD\DUROHWRERWKPRWLYDWHDQGFRQVWUDLQWKHUHVWV\VWHPVRI
DQ RUJDQLVDWLRQ 7KHUHIRUH DQ RUJDQLVDWLRQ¶V RSHUDWLRQDO FKDUDFWHULVWLFV VXFK DV
LQGXVWULDOIHDWXUHV5\DQ6XEUDPRQ\WHFKQRORJLHVDQG,7DSSOLFDWLRQV















RQ WKH 30 SDWWHUQV RI VHUYLFHV ILUPV IRU LQVWDQFH IRRGFRPSDQLHV ZKRDGRSW(
PDQDJHPHQW V\VWHPV WHQG WR DSSO\ PRUH .3,V WR PRQLWRU DQG PHDVXUH WKHLU
HPSOR\HHV6SUHPLF=PLUDNDQG.UDOMHYLF)XUWKHUPRUHLIDVHUYLFHFRPSDQ\
LVFDSDEOHRIFDUU\LQJRXWFXOWXUHEDVHGPDQDJHPHQWERWK30HPSKDVLVDFWLRQVDQG





WR XVH WKH H[LVWLQJ EXVLQHVV SURFHVVHV DOWKRXJK VRPH UHVHDUFKHUV VXJJHVW XVLQJ




   

0RUHRYHUWKHSURIHVVLRQDONQRZOHGJHDQGVNLOOVQHHGHGLQWKHRSHUDWLRQSURFHVVHV
DUHXVXDOO\ LQGLUHFW SURSRUWLRQ WR WKHGLIILFXOW\RI WKH 303DUU 3HDFKDQG
+RUQHU&KHQ&KDQJDQG<HK7KHFXUUHQW30IUDPHZRUNVSURYLGHOLWWOH
JXLGDQFH WR HQKDQFH SHUIRUPDQFH RI FRPSOH[ RSHUDWLQJ FRUHV E\ LQWURGXFLQJ













LQIOXHQFH WKH ZKROH 30 DQG PHDVXUHPHQW V\VWHP E\ GHILQLQJ WKHLU RULHQWDWLRQV
DSSURDFKHVDQGUHVRXUFHVDYDLODELOLWLHV
%U\VRQDFNQRZOHGJHVWKHIDFWWKDWDNH\IDFWRUIRUWKH³ZHOOIXQFWLRQLQJ´
306 LV WKDW WR FRQVLGHU WKH LQWHUHVWV RI PXOWLSOH VWDNHKROGHUV LQ EXLOGXS DQG
LPSOHPHQWDWLRQ)XUWKHUPRUHIRUDQRUJDQLVDWLRQWRFRQVLGHUWKHQHHGVDQGJRDOVRI
WKHNH\VWDNHKROGHUVLVKLJKO\FUXFLDOWRJDLQVXVWDLQDEOHFRPSHWLWLYHQHVVFRQWLQXDOO\
:DJQHU DQG 6FKDOWHJJHU  +RZHYHU DV )HUOLH HW DO  FULWLFL]H WKH
LQWHUHVWVDQGEHQHILWVRIYDULRXVVWDNHKROGHUVDUHLJQRUHGODUJHO\LQPRVW30FDVHV
7R EHWWHU FRQVLGHU DQG VDWLVI\ NH\ VWDNHKROGHUV LQWHUHVWV ERWK LQWHUQDO DQG
H[WHUQDO SHUIRUPDQFH LQGLFDWRUV VKRXOG EH PXOWLGLPHQVLRQDO +HQUL  DQG
WKHLU YLHZV DQG LGHDV VKRXOG DOVR EH FRQVLGHUHG LQ 30 RSHUDWLRQV  $WNLQVRQ
:DWHUKRXVHDQG:HOOV  
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

7KH UHOHYDQFH RI VWDNHKROGHU WKHRU\ LV GHPRQVWUDWHG E\ LWV VWDQGLQJ DV WKH
³GRPLQDQWGLVFRXUVH´LQRUJDQLVDWLRQWKHRU\$WNLQVRQ:DWHUKRXVHDQG:HOOV
DQGE\LWVDSSOLFDWLRQDFURVVDUDQJHRIPDQDJHPHQWGLVFLSOLQHV 
5HFHQW DGYDQFHV LQ VWDNHKROGHU WKHRU\ KDYH PRYHG IURP ³KXE DQG VSRNH´
FRQFHSWLRQVRIWKHILUPDVWKHIRFDORUJDQLVDWLRQWRDYLHZRIWKHFRUSRUDWLRQDQGLWV
VWDNHKROGHUVDVHPEHGGHGLQDFRPSOH[QHWZRUNRIUHODWLRQVKLSV/R]DQR 
0RUHRYHU RQ WKH LPSOHPHQWDO OHYHO LW LV KLJKO\ LPSRUWDQW WR LGHQWLI\ NH\
VWDNHKROGHUV DQG WKHLU FRUUHVSRQGLQJ LQWHUHVWV SURSHUO\ LQ 30 SURFHVVHV 6HYHUDO
DSSURDFKHV H[LVW WR LGHQWLI\ DQG UDQN WKH VWDNHKROGHUV IRU DQ HQWHUSULVH VXFK DV
GLVWLQJXLVKLQJE\WKHLULQGLVSHQVDELOLW\)OHWFKHUHWDOVWUDWHJLFFRQWULEXWLRQV
/HQJQLFN+DOO HW DO  DQG UROHV LQ RZQHUVKLS 3UHVWRQ DQG 6DSLHQ]D 
&ODUNVRQ:DQJSURSRVHVDGHWDLOHGZD\WRORFDWHNH\VWDNHKROGHUVDQG




UHVWUDLQLQJ DQG HQDEOLQJ HPSOR\HH EHKDYLRXU $GOHU  2Q DQ RUJDQLVDWLRQDO
OHYHOWKLVHOHPHQWLPSDFWVRQWKH306WKURXJKGHFLGLQJWKHPHFKDQLVPVRIGLYLVLRQ
DQGFRRUGLQDWLRQLQDQRUJDQLVDWLRQ0LQW]EHUJ
5HJDUGLQJ MRE GLYLVLRQ WKH QDWXUH RI FRUH ZRUNV DQG WKHLU OHYHOV RI
VSHFLDOLVDWLRQ LQ DQ RUJDQLVDWLRQ DOWHU LWV PDQQHU RI 30 H[HFXWLRQ )RU LQVWDQFH
RUJDQLVDWLRQVRUJDQL]HGLQDEXUHDXFUDWLFVW\OHWHQGWRDFFHQWXDWHWKHPHDVXUHPHQW
VHJPHQWLQWKHLU306VWKHGLYLVLRQDOHQWHUSULVHVHPSOR\WKH306WRPDLQWDLQWKH
OLQNDJHV DPRQJ WKHLU EUDQFKHV WKH RUJDQLVDWLRQV VWUXFWXUHG LQ PDWUL[ RU QHWZRUN
PDQQHUV PD\ HPSKDVL]H WKH FRPPXQLFDWLRQ DQG RXWFRPH LQ WKHLU 30








WKHLU RSHUDWLRQ VR WKH\ PD\ DGRSW .3,V UHIOHFWLQJ ERWK WKH GHWDLOHG DFWLRQV DQG
RXWFRPHV7KHRUJDQLVDWLRQZLWKDORRVHDUFKLWHFWXUHGLYLVLRQDOPDWUL[DQGQHWZRUN





QHWZRUN VWUXFWXUH UDLVHV FKDOOHQJHV IRU 30 VLQFH WKH FRRUGLQDWLRQ UHODWLRQVKLSV
LQIRUPDWLRQIORZDQGRUGHUFKDLQDUHPL[HGDQGLQWHUUHODWHG$UPLVWHDG3ULWFKDUG
DQG 0DFKLQ  :DQJ DQG $KPHG  :KDW LV PRUH IDVWFKDQJLQJ




SHUIRUPDQFH JHQHUDWLRQ SURFHVVHV KDYH FKDQJHG +RZHYHU PRUH RIWHQ WKDQ QRW
WKRVHFKDQJHVLQWKHFKDUWVDUHODUJHO\FDXVHGE\PDQDJHULDORUKXPDQFRQYHQLHQFHV
QRW WKRVH RINH\ REMHFWLYHV RU VWUXFWXUHV 7KLV VLWXDWLRQ LV UHSUHVHQWHG E\ WKH 30
GLOHPPD LQ PDQ\ &KLQHVH 60(V ZKLFK RIWHQ QHHG WR DGMXVW WKHLU RUJDQLVDWLRQDO





DXWKRULWLHV DQG DOORFDWLQJ UHVRXUFHV LQ RUJDQLVDWLRQV 0HDQZKLOH LQGLYLGXDO DQG
RUJDQLVDWLRQDO EHKDYLRXUV DUH FRQVWUDLQHG E\ WKH VHJPHQW DUFKLWHFWXUHV UHSRUWLQJ
FKDLQVDQGVXSHULRUVXERUGLQDWHUHODWLRQVKLSVLQRUJDQLVDWLRQV
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

 3HUIRUPDQFHPHDVXUHPHQW
'LIIHUHQW IURP WKH HQYLURQPHQWDO HOHPHQWV PHQWLRQHG DERYH SHUIRUPDQFH







0XOWLSOH FDWHJRULHV RI 30 IUDPHZRUNV KDYH EHHQ UHYLHZHG LQ WKH FRQWHQWV
SUHYLRXVO\DQGLWFDQEHIRXQGWKDWPRVWH[LVWLQJIUDPHZRUNVZLWKH[SOLFLWGHWDLOV
DUHGHVLJQHGIRURUJDQLVDWLRQVWKDWFDQEHEHVWRUHDVLO\VHUYHGE\WKH306.DSODQ
DQG 1RUWRQ  7KHVH RUJDQLVDWLRQV XVXDOO\ KDYH FKDUDFWHULVWLFV RI FHQWUDOL]HG
FRQWUROV\VWHPVVSHFLDOL]HGDQGIRUPDOL]HGZRUNVLPSOHFRRUGLQDWLRQPHFKDQLVPV
DQGDWWHQWLRQGLUHFWLQJWRSUREOHPDUHDV&KHQKDOO












WKHLU FKDUWV VLJQLILFDQWO\ LQ HYHU\ TXDUWHU LQ UHFHQW WZR \HDUV FDQ EH FDWHJRUL]HG DV ³FKDUW
FKDQJHVIUHTXHQWO\´   澳
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

660 DSSURDFKZLWKLQ RXU QHZ 30 IUDPHZRUNLV VKRZQ WRDGGUHVVWKLV LVVXH
LQWKHFDVHVWXG\LQ&KDSWHU7KLVLVVXHIXUWKHUFDXVHVWKHGLIILFXOWLHVRIPDQDJLQJ
SHUIRUPDQFH LQ D FRPSOH[ RSHUDWLQJ FRUHV ZKLFK LV IXOO\ UHSUHVHQWHG E\ WKH
GLIILFXOWLHVRIFDUU\LQJRXW30LQDQ5	'XQLWZKHUHVXLWDEOHSHUIRUPDQFHRSHUDWLRQ
SURFHVVHVDUHDPRQJWKHNH\VLQGHULYLQJSHUIRUPDQFHRIWKHXQLW+HQFHDQHIIHFWLYH
30 IUDPHZRUN VKRXOG EH DEOH WR HQKDQFH WKH SHUIRUPDQFH RI 5	' XQLWV
E\SURYLGLQJHIIHFWLYHPHFKDQLVPV IRU LQWURGXFLQJ LQQRYDWLRQ LQ LWV SHUIRUPDQFH
JHQHUDWLRQSURFHVVHVWKURXJK30















FULWHULD FRQWDLQ LQGLFWRUV OLNH ³LQGHSHQGHQW RZQHUVKLS DQG RSHUDWLRQ´ ³VHOI
PDQDJHG´ DQG ³YHU\ OLPLWHG PDUNHW LQIOXHQFH´ ZKLFK UHTXLUH MXGJHPHQWV RI
JRYHUQPHQWRIILFHUVRUUHVHDUFKHUVEDVHGRQWKHLQYHVWLJDWLRQVRUDVVHVVPHQWV
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   








HPHUJLQJ RI QHZ EXVLQHVV IRUPV HJ VHUYLFH RXWVRXUFLQJ YLUWXDO RSHUDWLRQ
HWF WKH HIILFDF\ RI WKLV LQGLFWRU LV TXHVWLRQDEOH HVSHFLDOO\ LQ WKH KLJKWHFK
LQGXVWULHV








,QSUDFWLFHPRVWFRXQWULHV HPSOR\GXDORU WULSOHRIDERYH LQGLFDWRUV WR ILOWHU
60(VLQWKHLUSROLF\IRUPDOLVDWLRQVDQGLPSOHPHQWDWLRQV+RZHYHUHYHQDGRSWLQJ
WKH VDPH LQGLFDWRUV WKH QXPHULFDO VWDQGDUG IRU HDFK LQGLFDWRU GLIIHUV IURP RQH










   








0HGLXPVL]HG  İ P İ P
6PDOO  İ P İ P




OHVV WKDQ  VWDIIV 0HDQZKLOH WKH VXEMHFWLYH FULWHULD DGRSWHG E\ WKH 8.
JRYHUQPHQWPDLQO\GLVWLQJXLVKWKH60(VE\WKHLUPDUNHWLQIOXHQFHVIRUPDOL]DWLRQ








DQQXDO WXUQRYHU OHVV WKDQ P ZLOO EH YLHZHG DV 60(V 2Q WKH RWKHU KDQG
DFFRUGLQJWRWKHLQGXVWU\IRUPVRI86WKHEDURIHPSOR\HHVFDOHIRU60(VLVSODFHG
RQVWDIIVZKLFKLVVLJQLILFDQWO\KLJKHUWKDQWKH(8VWDQGDUGV0RUHRYHUWKH
86 JRYHUQPHQW IXUWKHU FDWHJRUL]HV WKH 60(V DFFRUGLQJ WR WKHLU LQGXVWULDO





   

WKHFULWHULDPRUHUDWLRQDODQGIHDVLEOHLQDSSO\LQJLQPXOWLSOHLQGXVWULHV)LJXUH







GHILQLWLRQV OLPLWHG XVH )RU H[DPSOH VWDUWLQJ IURP D GHILQLWLRQ VWDQGSRLQW
TXDQWLWDWLYHDQGTXDOLWDWLYHFKDUDFWHULVWLFVDUHERWKXVHG7KHILUVWGLPHQVLRQLVWKH
TXDQWLWDWLYH FKDUDFWHUVRI WKH 60(V LQFOXGH WXUQRYHU QXPEHU RI HPSOR\HHV DQG
DVVHW VL]H +RZHYHU WKHUH DUH QR XQLYHUVDO YDOXH WR DERYH FULWHULD DPRQJ QRQ
(XURSHDQ FRXQWULHV ERWK WKH HFRQRPLF DQG ODERXU PDUNHW VLWXDWLRQV LQIOXHQFH
FRXQWULHV¶DQVZHUVWRWKHTXHVWLRQ³KRZELJWKHVPDOOHQWHUSULVHFDQEH"´7KHVHFRQG
GLPHQVLRQ RI TXDOLWDWLYH FKDUDFWHUV LQFOXGHV RZQHUVKLS FRQWURO DQG VFRSH RI
RSHUDWLRQV 
)URPDPHWKRGRORJLFDOGHILQLWLRQDSSURDFK(XURSHDQG&KLQDDUHVLPLODUZLWK
ERWK XVLQJ QXPEHU RI HPSOR\HHV DQQXDO UHYHQXHV DQG DVVHW YDOXH 7KH &KLQHVH




PXFK ODUJHU LQ FRPSDULVRQ ZLWK (XURSHDQ VWDQGDUGV 7KH PDMRULW\ RI &KLQHVH
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   





RI FURVVGHSDUWPHQW FRRUGLQDWLRQ DQG FRPPXQLFDWLRQ DELOLWLHV WR PHHW ZLWK
PDQDJHPHQWFKDOOHQJHV7DQ+HDQG0D7KHZLGHVSUHDGIDPLO\EXVLQHVVHV




IRU &KLQHVH 60(V VRPH UHVHDUFKHUV¶ LQGLFDWH WKDW WKH ORZHU +50 DELOLW\ DQG
LQDSSURSULDWH 306 DUH WZR RI WKH PRVW FUXFLDO IDFWRUV OHDGLQJ WR DIRUHPHQWLRQHG
:DQJDQG:DQJ
$SDUW IURP DERYH LQWHUQDO LVVXHV WKH OLWHUDWXUH VKRZV D YDULHW\ RI H[WHUQDO
HQYLURQPHQWDO IDFWRUV WKDW DOVR LQIOXHQFH &KLQHVH 60(V¶ GHYHORSPHQW 6RPH
UHVHDUFKHUVVWDWH WKDWEHFDXVHRI WKHGLVFULPLQDWLRQIURP&KLQHVHEDQNLQJV\VWHP













































































































































































































































































































































































EXW WKH VSHFLILHG 30 IUDPHZRUNV GHVLJQHG IRU 60(V E\ FRQVLGHULQJ WKHLU
FKDUDFWHULVWLFV DUH QXPEHUHG *HQHUDOO\ VSHDNLQJ WKH FXUUHQW VWXGLHV FDQ EH
FDWHJRUL]HGLQWRWKUHHW\SHV
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW




$ PDMRULW\ RI UHVHDUFKHV LQ WKLV W\SH DUH FDUULHG RXW E\ HPSLULFDO LQYHVWLJDWLRQV
0HDQZKLOHVRPHRIWKHPDUHLPSOHPHQWHGEDVHGRQWKHOLWHUDWXUHUHVHDUFK
*XQDVHNDUDQHWDOUHYLHZHGDYDVWOLWHUDWXUHDERXWWKHRSHUDWLRQRI30









WKH ³ORZ VNLOOV WR VHOHFW WKH DSSURSULDWH 30 WRROV´ ZHUH LGHQWLILHG DV WZR PDLQ








7KH 60(V VWXGLHV RI WKH VHFRQG W\SH SXW HIIRUWV RQ DSSO\LQJ FODVVLF 30






DQGRUJDQLVDWLRQDOGLDJQRVLV0RVWRI WKH FDVHVGRFXPHQWHGRQ WKHDSSOLFDWLRQRI
%6&IRU60(VDUHDGRSWHGYHU\VLPLODUVWHSVZLWKWKRVHLQODUJHVL]HILUPVZKLFK
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW




VXSHUYLVLQJ V\VWHP 3DSDOH[DQGULV ,RDQQRX DQG 3UDVWDFRV  0DQYLOOH 




+RZHYHU VRPH LVVXHV H[LVW ZKHQ DSSO\LQJ WKH %6& WR 60(V HYHQ LWV
LPSOHPHQWDWLRQGHWDLOVKDYHEHHQPRGLILHGLQDFFRUGDQFHZLWKIHDWXUHVRI60(V$V
D VWUDWHJ\GHFRPSRVLWLRQ RULHQWHG IUDPHZRUN WKH LPSOHPHQWDWLRQ RI%6&DOZD\V
VWDUW IURPDFOHDUVWUDWHJ\EXW WKHDEVHQFHRI WKHH[SOLFLW VWUDWHJLHV LVQRW UDUH LQ











WR WKH30RI60(VDQGVRPHRI WKHPDFTXLUHGYHU\SRVLWLYHUHVXOWV $QWRQ\DQG
%KDWWDFKDU\\D%D\DWLDQG7DJKDYL&RPSDULQJZLWKODUJHHQWHUSULVHV
WKHEHVWSUDFWLFHVRI60(VDUHPRUHGLIILFXOWWRLGHQWLI\VLQFHWKHLULQKHUHQWQDWXUHRI
UDSLGO\FKDQJLQJ 7D\ORU DQG 7D\ORU  DQG KHQFH VRPH TXHULHV DERXW WKH
DSSOLFDELOLW\RIWKH()40LQ60(VH[LVWEHIRUHWKHILUVWGHFDGHRIWKHV:DQJ
HWDO.XPDUDQG$QWRQ\&DVWNDHWDO,QWKHODWHVWYHUVLRQRIWKH
()40 LWV DSSOLFDELOLW\ LQ WKH 60(V ZDV LPSURYHG VLJQLILFDQWO\ VLQFH D 60(
VSHFLILFEHVWSUDFWLFHZDVLQFOXGHGZKLFKIRFXVHVPRUHRQWKHFKDUDFWHULVWLFVRIWKH
(XURSHDQ60(V ()40 0RUHRYHU WKH 30 IUDPHZRUNV DQG WRROV VXFKDV
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW
   

SHUIRUPDQFHSULVP1DMPL(WHEDULDQG(PDPLEXVLQHVVVFRUHFDUG.DQMLDQG
H 6i  DQG EHQFKPDUNLQJ PHWKRGV &DUSLQHWWL DQG 'H 0HOR  &DVVHOO
1DGLQDQG2OGHU*UD\DOVRFDQEHIRXQGLQWKHOLWHUDWXUHDERXW30RI60(6  
7KHWKLUGW\SHRI30UHVHDUFKIRU60(VKROGVDQDUURZYLHZWKDWIRFXVHVRQ
WKH SHUIRUPDQFH PHDVXUHPHQW RSHUDWLRQ RI 60(V VLQFH WKLV LV XVXDOO\ WKH PRVW














GLIIHUHQW IURP WKH ZHVWHUQ ZRUOG¶V PL[HG HFRQRPLHV 0RUHRYHU HPHUJLQJ
HFRQRPLHV WHQG WR KDYH UHODWLYHO\ ZHDN LQVWLWXWLRQV LQIUDVWUXFWXUH DQG SXEOLF
UHVRXUFHVWRVXSSRUWVPDOOEXVLQHVVHV=KDQJHWDO7KXVWKHZHVWHUQZRUOG¶V
JHQHUDODVVXPSWLRQVRI30DUHRIOLPLWHGXVH 














7KH XQVWDEOH RUJDQLVDWLRQDO FKDUW LV RQH FKDUDFWHULVWLF RI &KLQHVH 60(V
PHQWLRQHGLQPDQ\VWXGLHV&KLQHVH60(V¶RUJDQLVDWLRQDOFKDUWVFKDQJHFRQWLQXDOO\





WHUP VWUDWHJLHV DQG WKLV IDFW VWUHQJWKHQV WKH FKDQJLQJ LQWHUQDO HQYLURQPHQW RI
&KLQHVH 60(V =KHQJ 2
1HLOO DQG 0RUULVRQ  7KH ZLGHVSUHDG IDPLO\
EXVLQHVVHV RZQHUVKLS LV DQRWKHU LQWHUQDO FKDUDFWHULVWLF DWWULEXWLQJ RQ XQVWDEOH

















DQG 7DQJ  XUJHV WKDWZLWK WKH DFFHOHUDWLRQ RIJOREDOLVDWLRQ &KLQHVH 60(V
&KDSWHU/LWHUDWXUH5HYLHZRI3HUIRUPDQFH0DQDJHPHQW






,QPRVW UHFHQW VWXGLHV RQ30FKDUDFWHULVWLFVRI&KLQHVH60(V WZRSUHVVLQJ
LVVXHVFDQEHLGHQWLILHG2QHLVIUHTXHQWDGMXVWPHQWVRIRUJDQLVDWLRQDOFKDUWVFDXVLQJ
30LPSOHPHQWDWLRQGLIILFXOWLHVDV60(VILQGLWLVGLIILFXOWWRKDQGOHWKHVXEVHTXHQW










'HWHUPLQLQJ KRZ WR PDQDJH 5	' SHUIRUPDQFH SURSHUO\ LV DOZD\V D ELJ
FKDOOHQJHIRUPDQDJHUV2QWKHRQHKDQGWKHLPSRUWDQFHRIPRGHUQ5	'DFWLYLWLHV
LVGUDZLQJLQFUHDVLQJDWWHQWLRQVLQFHWKHVHDFWLYLWLHVFRQVWLWXWHWKHPDLQVRXUFHRI









SHUIRUPDQFH JHQHUDWLRQ SURFHVVHV WDLORUHG IRU WKH 5	' VWUDWHJLHV DQG EXVLQHVV
HQYLURQPHQWZKLFKRIWHQ UHTXLUH WKRURXJK VWXGLHVRI WKH5	'PDQDJHPHQWDQG
SURSHUO\ DVVHVVLQJ DQG PDQDJLQJ WKH FRPSHWHQF\ RI 5	' VWDII DV PHQWLRQHG LQ
&KDSWHU7ZRDQGWREHGLVFXVVHGODWHULQWKLVFKDSWHU
7KXVZHEHOLHYHWKDWLWLVXQQHFHVVDU\WRGUDZDFOHDUERXQGDU\EHWZHHQ5	'






7KH WHUP 5	' VWDQGV IRU UHVHDUFK DQG GHYHORSPHQW DOVR NQRZQ DV 57'
UHVHDUFKDQGWHFKQLFDOGHYHORSPHQWLQ(XURSH,WUHIHUVWRDFWLYLWLHVRIFRUSRUDWHRU
JRYHUQPHQWDOLQQRYDWLRQ7LUSDNHWDO
5	' FDQ EH GHVFULEHG IURP WZR SHUVSHFWLYHV ± PDFUR DQG PLFUR 7KH
GHILQLWLRQVFRQVWUXFWHGIURPWKHPDFURYLHZUHJDUG5	'DVDFWLYLWLHVGULYHQE\D
FHUWDLQ VRFLDO VWUXFWXUH KHQFH WKHVH GHILQLWLRQV PDLQO\ HPSKDVL]H WKH UROH RI
JRYHUQPHQWDOERGLHVLQWKH5	'SURFHVV7KHPLFURGHILQLWLRQVRQWKHRWKHUKDQG
WUHDW 5	' DV D VHULHV RI WHFKQRORJ\ DQGRU SURGXFW LQQRYDWLRQV WKDW RFFXU LQ
RUJDQLVDWLRQV $V D FRQVHTXHQFH PLFUR GHILQLWLRQV IRFXV RQ WKH PHFKDQLVP RU
SURFHGXUHVRI5	'LQWKHRUJDQLVDWLRQDOFRQWH[W
$ UHSUHVHQWDWLYH GHILQLWLRQ RI PDFUR 5	' LV JLYHQ E\ WKH 2UJDQLVDWLRQ IRU





1DWLRQDO 6FLHQFH )RXQGDWLRQ 16) 8QLWHG 1DWLRQV (GXFDWLRQDO 6FLHQWLILF DQG
&XOWXUDO2UJDQLVDWLRQ81(6&2DQGWKH(XURSHDQ&RPPLVVLRQ(&,QWKHODWHVW
)UDVFDWL0DQXDO5	'DFWLYLWLHVDUHGHILQHGDVIROORZV










DFTXLUH QHZNQRZOHGJHRI WKH XQGHUO\LQJ IRXQGDWLRQ RI SKHQRPHQD DQG
REVHUYDEOHIDFWVZLWKRXWDQ\SDUWLFXODUDSSOLFDWLRQRUXVHLQYLHZ
z $SSOLHG UHVHDUFK LV DOVR RULJLQDO LQYHVWLJDWLRQ XQGHUWDNHQ LQ RUGHU WR
DFTXLUH QHZ NQRZOHGJH ,W LV KRZHYHU GLUHFWHG SULPDULO\ WRZDUGV D
VSHFLILFSUDFWLFDODLPRUREMHFWLYH
z ([SHULPHQWDO GHYHORSPHQW LV V\VWHPDWLF ZRUN GUDZLQJ RQ H[LVWLQJ
NQRZOHGJH JDLQHG IURP UHVHDUFK DQGRU SUDFWLFDO H[SHULHQFH ZKLFK LV
GLUHFWHGWRZDUGVWKHSURGXFWLRQRIQHZPDWHULDOVSURGXFWVRUGHYLFHVWKH
LQVWDOODWLRQ RI QHZ SURFHVVHV V\VWHPV DQG VHUYLFHV RU WKH VXEVWDQWLDO




WKDW UHODWHG FRQFHSWV VXFK DV VFLHQFH DQG WHFKQRORJ\ 6	7 HQJLQHHULQJ DQG
LQQRYDWLRQDUHDOVRLQFOXGHGLQWKH2(&'GHILQLWLRQWRDODUJHH[WHQW
0LFUR5	'GHILQLWLRQVIRFXVRQWKHPHFKDQLVPVRUSURFHGXUHVRI5	'LQWKH
RUJDQLVDWLRQDO FRQWH[W &RPPRQ SHUVSHFWLYHV GLQ VXFK PLFUR GHILQLWLRQV LQFOXGH
5	'¶V IXQFWLRQ 5RPDQ  UROH *XSWD DQG :LOHPRQ  DQG SURFHVV










   





















7KH OHYHO RI PDUNHW H[SRVXUH LV DQRWKHU SHUVSHFWLYH PHQWLRQHG E\ VHYHUDO
VWXGLHV )RUD\ 0RZHU\ DQG 1HOVRQ  VWDWH WKDW SXEOLF 5	' WHQGV WR IRVWHU
GLYHUVLW\DQGFRPSHWLWLRQLQWKHQDWLRQDOLQQRYDWLRQV\VWHPZKLFKUXQVRSSRVLWHWR
PDUNHWSULQFLSOHVGXHWRWKHLUKLJKFRVWVDQGXQFHUWDLQWLHV1DWLRQDOVHFXULW\FRQFHUQV








   

0RUHRYHU GXH WR WKHRWKHUQHVVRIPDUNHWH[SRVXUHSXEOLFDQGSULYDWH5	'
IXUWKHUGLIIHULQWHUPVRIUHVRXUFHVXWLOLVDWLRQ:KRUWRQDQG:RUWKOH\SULFLQJ
*ULOLFKHVDQGSHUIRUPDQFHHYDOXDWLRQ&RFFLD

















 5	'UHODWHG DFWLYLWLHV LQ IXQFWLRQDOGHSDUWPHQWV LH 5	' +505	'
30HWF
$FRPSUHKHQVLYHUHYLHZRIWKHVHWRSLFVLVEH\RQGWKHVFRSHRIWKLV3K'WKHVLV
7KHUHIRUH RQO\ WKH OLWHUDWXUHRQ WKH WRSLFV UHOHYDQW WR WKLV VWXG\ ZLOO EH FRYHUHG
6LQFH ZH ZLOO ODWHU EH VWXG\LQJ VXLWDEOH 5	' RSHUDWLRQ SURFHGXUHV IRU FODVVLF
&KLQHVHPDQXIDFWXUHU60(VZHZLOOFRQFHQWUDWHRQWKHGULYLQJIRUFHPDQDJHPHQW
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   











5	' PDQDJHPHQW FDQ EH FODVVLILHG LQWR VHYHUDO JHQHUDWLRQV EDVHG RQ
FKDUDFWHULVWLFVVXFKDVGULYLQJIRUFHPDQDJHPHQWDSSURDFKGRPLQDQWVWUXFWXUHDQG
UHODWLRQVKLSZLWKVWUDWHJ\5RJHUV5RWKZHOO'UDPDWLFFKDQJHVLQVFRSH







5RJHUV  DGRSWV WKH ILYHJHQHUDWLRQ IUDPHZRUN WR IXUWKHU DQDO\VH WKH
GLIIHUHQFHVEHWZHHQJHQHUDWLRQVIURPPXOWLSOHSHUVSHFWLYHV7KHDXWKRUFRQFOXGHG
































EHLQJ IDU IURP PDUNHW QHHGV 5RPDQ  5RPDQ  6XFK VKRUWFRPLQJV
KRZHYHUZHUHFRUUHFWHGLQDUDGLFDOZD\LQWKHVHFRQGJHQHUDWLRQ5	' 
'XHWRILHUFHUEXVLQHVVFRPSHWLWLRQPDUNHWQHHGVSOD\HGDFUXFLDOUROHLQWKH







ZRUN DORQJ ZLWK VWULFWHU SHUIRUPDQFH DSSUDLVDO 5RPDQ  )DUULV 
8QGRXEWHGO\WKHDERYHFKDQJHVOHGWRWLJKWHULQWHJUDWLRQEHWZHHQ5	'GHSDUWPHQWV
DQG RYHUDOO RSHUDWLRQV DV ZHOO LPSURYHG 5	' HIILFLHQF\ LQ PRVW LQGXVWULHV
+RZHYHUWKHVFDWWHUHGPDUNHWQHHGVDOVRPDGH5	'DFWLYLWLHVGLVFUHWHDQGOHGWR
FKDVLQJ LPPHGLDWH EHQHILWV WKH LOO HIIHFWV RI ZKLFK ZHUH HYLGHQFHG E\ PDQ\




WZRJHQHUDWLRQVLQGXVWULHV WULHGWRILQGDEDODQFHSRLQW OHDGLQJ5	'DFWLYLWLHV WR
HQWHUWKHWKLUGVWDJH 












OLPLWHG $ GLVSXWH KDSSHQLQJ LQ WKH PDQDJHULDO FRQWH[W DV UHFRUGHG E\ (ULFNVRQ
SUHIOHFWVDW\SLFDOWHQVLRQEHWZHHQ5	'DQGPDUNHWLQJGHSDUWPHQWV




   





DQG WRROV ZHUH GHYHORSHG LQ WKLV JHQHUDWLRQ XQGHU WKH SUHVVXUH RI WLPHEDVHG
FRPSHWLWLRQGULYHQE\-DSDQHVHHQWHUSULVHV*XSWDDQG:LOHPRQUHPDUNWKDW
WKHIRFXVRIEXVLQHVV5	'LQWKLVJHQHUDWLRQZDVWKHVKLIWIURPLVRODWHGWHFKQRORJLHV
RUSURGXFW LQQRYDWLRQV WRSODFLQJ WKHP LQWR WKH WRWDO EXVLQHVV FRQFHSW1LRVL DQG
















7KH ILIWK JHQHUDWLRQ RI 5	' EHJDQ LQ WKH PLGV XQGHU WKH WUHQGV RI
JOREDOLVDWLRQ DQG GLJLWDOLVDWLRQ $V UDSLG JOREDOLVDWLRQ KDV EURXJKW JUHDWHU
XQFHUWDLQW\WRWKHEXVLQHVVHQYLURQPHQWILUPVKDYHQHHGHGWRDGDSWWKHLU5	'WR
WKLV QHZVLWXDWLRQ $FFRUGLQJO\PDQ\ HIIRUWV LQ5	' SUDFWLFH DQG UHVHDUFK KDYH
EHHQSXWLQWRDQVZHULQJWKHIROORZLQJWZRTXHVWLRQV5RJHUV5RWKZHOO
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV



















D PRUH KHWHURJHQHRXV PRGHUQ PDUNHW ZKRVH FXVWRPHUV UHTXLUH GLYHUVLILHG DQG
TXLFNO\ XSGDWHG SURGXFWV 7VDL  :LWK WKLV EDFNJURXQG WKH WDVN WHDP
VRPHWLPHVHYHQDYLUWXDOWHDPRUJDQL]HGRQOLQHUHSODFHVWKHGLYLVLRQDVWKHEDVLF
PDQDJHULDOXQLW ,QD WDVN WHDP WKHVWDIIPHPEHUVFRPHIURPPXOWLSOH IXQFWLRQDO





IXQFWLRQDO PDWUL[HV LQ WKH SUHYLRXV VWDJH YDQLVKHV DQG WKH QHWZRUN HPHUJHV 7KH
ILJXUH EHORZH[SODLQV KRZRUJDQLVDWLRQV HYROYH IURP D UHJXODU VW\OH WR D UDQGRP
QHWZRUN ZLWK JURZLQJ FRQQHFWLRQV DPRQJ IXQFWLRQDO QRGHV &RZDQ DQG -RQDUG

&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV






RI 5	' RSHUDWLRQ LV WKH EHVW´ FDQQRW EH GUDZQ KHUH 7KH UHDVRQ WKDW WKH 5	'





,Q WKH WKUHH VWDJHV DQG ILYH JHQHUDWLRQV GHVFULEHG DERYH VSHFLILF GRPLQDQW
SUHIHUHQFHV FDQ EH REVHUYHG 5RWKZHOO  VXFK DV WHFKQRORJ\ RU PDUNHW
HQWKXVLDVPLQ WKHILUVWVWDJHDQG WKHHQGHDYRXUVRI OLQNLQJ ORFDO5	'LQJUHGLHQWV
ZLWK DQ LQWHUQDWLRQDO 5	' QHWZRUN LQ WKH ODVW VWDJH $FFRUGLQJO\ WKHPRGHV IRU
RUJDQL]LQJDQGFRQILJXULQJDQ5	'XQLWPDWFKZLWKWKRVHRSHUDWLRQDOSUHIHUHQFHV
WKHVHDUHRIWHQ UHIHUUHG WR DV5	'VWUXFWXUHV LQ WKH UHOHYDQW OLWHUDWXUH $OOHQ DQG





LQ WKLV VHFWLRQ ZH ZLOO LQWURGXFH IRXU EDVLF 5	' VWUXFWXUHV WKDW DUH DSSOLHG
VHTXHQWLDOO\LQWKHDERYHVWDJHV
$VKDVEHHQSRLQWHGRXWE\PDQ\DXWKRUVWKHUHDUHIRXUEDVLFSHUVSHFWLYHVIURP














1RZDGD\V WKH 5	' RUJDQLVDWLRQDO FKDUW LV QRW GHILQHG E\ WKH QDPH RI WKH
GLYLVLRQLQVWHDGLWUHIHUVWRDOORUJDQLVDWLRQDOFRPSRQHQWVDQGWKHLUSDUWQHUVKLSV
QHFHVVDU\ WR DFFRPSOLVK 5	' DFWLYLWLHV 7LUSDN HW DO  $UJ\UHV DQG
6LOYHUPDQ  )URP WKH DVSHFW RI WKH FRQFHQWUDWLRQ RI DXWKRULW\ LQ
PDQDJHPHQWDQ5	'RUJDQLVDWLRQDOFKDUWFDQEHFHQWUDOL]HGRUGHFHQWUDOL]HG
0RUH SUHFLVHO\ WKH VWUXFWXUH FDQ EH FKDUDFWHUL]HG PRUSKRORJLFDOO\ LQWR
EXUHDXFUDWLFGLYLVLRQDOIXQFWLRQDOPDWUL[DQGQHWZRUNVW\OHV 





WRJHWKHU DQG HQVXUH WKDW WKH\ FDQ UXQ VPRRWKO\ WRZDUGV IXOILOOLQJ WKH 5	'















z 5	' FXOWXUH LV DQ RYHUDOO DWPRVSKHUH RI LQQRYDWLRQ LQ WKH QHZ SURGXFW






LV WKHGRPLQDQW IDFWRU6LQFH VXFK SRZHU LV KHOG E\ D OLPLWHG QXPEHURI
SHRSOH WKLV FXOWXUH LV DOVR NQRZQ DV ³DXWKRULWDULDQ FXOWXUH´ 'HFLVLRQ
PDNLQJSRZHU LVKLJKO\FRQFHQWUDWHG LQ WKLV W\SHRIFXOWXUHDQGDV VXFK
UHJXODWLRQDQGSURFHGXUHVDUHQRWWKDWLPSRUWDQW
 5ROHFXOWXUH7KLV LVDYHU\ W\SLFDOFXOWXUHLQEXUHDXFUDWLFRUJDQLVDWLRQV
,QVWHDG RI JUDQWLQJ SRZHU WR WKH FHUWDLQ LQGLYLGXDO LPSHUVRQDOL]HG MRE
SRVLWLRQVKROGSRZHU7KHUHIRUHWKHUROHDQGFRUUHVSRQGLQJSRZHUJUDQWHG
E\WKHMRESRVLWLRQDUHWKHGRPLQDQWIDFWRUVLQWKLVFXOWXUH
 7DVNDFKLHYHPHQWFXOWXUH7KLV LVDFXOWXUHRI ORZSRZHUFRQFHQWUDWLRQ
VLQFHDOOVWDIIVLQDMREXQLWVKDUHGHFLVLRQPDNLQJSRZHUHTXDOO\DQGWKH
GLIIHUHQFHEHWZHHQOHDGHUVDQGQRQOHDGHUVLVQRWVLJQLILFDQW,QWKLVFXOWXUH
WKHSRZHU LVRZQHGE\WKHMRE WDVN LWVHOIKHQFHDOOSRZHUDQGUHVRXUFHV
VKRXOGEHG\QDPLFDOO\DOORFDWHGWRZDUGVDFFRPSOLVKPHQWRIWKHMREWDVN




PRUH W\SLFDO DQG VSHFLILF 5	' VWUXFWXUHV FDQ EH GUDZQ WKHVH DUH EXUHDXFUDWLF
GLYLVLRQDOIXQFWLRQDOPDWUL[DQGQHWZRUN 
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   

 %XUHDXFUDWLF5	'VWUXFWXUH
8QGHU D EXUHDXFUDWLF 5	' RUJDQLVDWLRQDO FKDUW WKH FKLHI RI WKH GHSDUWPHQW
SOD\V DQ DEVROXWHO\ FUXFLDO UROH DOPRVW DOO LPSRUWDQW VFLHQWLILF DQG PDQDJHULDO









GHSDUWPHQW DV D ZKROH LV WKH EDVLF 5	' PDQDJHULDO XQLW DOO 5	' DFWLYLWLHV DUH
FRQGXFWHGE\ IROORZLQJ LQIRUPDWLRQGHOLYHUHG WKURXJK IRUPDOFKDLQVRIDXWKRULW\
:KHQVLPXOWDQHRXV5	'WDVNVFDUULHGRXWLQWKHGHSDUWPHQWEHFRPHWRRPDQ\WREH
PDQDJHG E\ D OLPLWHG RI SHUVRQV SURMHFWRULHQWHG FRRUGLQDWLRQ LV DGRSWHG %\
GLYLGLQJDKROLVWLFDXWKRULW\LQWRSDUWVWKURXJK5	'SURMHFWVWKHGHSDUWPHQWKHDGHU
FDQ KDYH D ZLGHU DQG GHHSHU PDQDJHPHQW VFRSH +RZHYHU WKH LQIRUPDWLRQ
DV\PPHWU\ DQG GLVWRUWLRQ WKDW DFFRPSDQ\ SRZHU GHFHQWUDOLVDWLRQ DUH FRPPRQ
UHDVRQVIRUSURMHFWIDLOXUHXQGHUWKLVPHFKDQLVP
8VXDOO\ WKH VWUDWHJLF RULHQWDWLRQ RI D EXUHDXFUDWLF VWUXFWXUH LV VLQJOH
GLPHQVLRQDOIROORZLQJIRUH[DPSOHWKHLQWHQWLRQVRIWRSOHDGHUVVFLHQFHSHUVHRU









$ W\SLFDO 5	' SURFHVV LQ D EXUHDXFUDWLF 5	' VWUXFWXUH LV LOOXVWUDWHG DV LQ
)LJXUH:HFDQILQGOLQHDUUHODWLRQVKLSVDPRQJDOOWKH5	'DFWLYLWLHVVLQFHWKH
SRZHU WUDQVPLVVLRQ PHFKDQLVP LV OLQHDU DV ZHOO DV VLQJOHGLPHQVLRQDO 7KH5	'
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV




7KH GLYLVLRQDO VWUXFWXUH LV GHULYHG IURP WKH EXUHDXFUDWLF VWUXFWXUH ZLWK WKH








7KH IXQGDPHQWDO LGHD EHKLQG D IXQFWLRQDO VWUXFWXUH LV WKDW LW GLYLGHV RYHUDOO
5	' DFWLYLWLHV LQWR VHJPHQWV EDVHG RQ VSHFLDOLVDWLRQV LQ RUGHU WR SURPRWH 5	'
HIILFLHQFLHV 8QGHU WKH IXQFWLRQDO VWUXFWXUH 5	' VWDIIV¶ VNLOOV FDQ EH LPSURYHG
WKURXJKORQJWHUPSUDFWLFHDQGWUDLQLQJLQDSDUWLFXODUIXQFWLRQDOILHOG)LJXUH













7KH IXQFWLRQDO VWUXFWXUH DOVR EULQJV ZLWK LW QHZ FKDOOHQJHV LQ WHUPV RI
FRRUGLQDWLRQ RI 5	' DFWLYLWLHV 7LPH FRQWURO UHVRXUFH DOORFDWLRQ LQIRUPDWLRQ
FRPPXQLFDWLRQDQGHYHQRIILFHSROLWLFVDUHDOOSRWHQWLDOVWXPEOLQJEORFNVWKDWFDQ
OHDG WR IDLOXUH $FFRUGLQJO\ LW LV YHU\ GLIILFXOW LI QRW LPSRVVLEOH WR PDQDJH DOO
IXQFWLRQDO XQLWV LQ D EXUHDXFUDWLF ZD\ ± LH E\ OHWWLQJ D WRS PDQDJHU KDQGOH DOO
GHFLVLRQPDNLQJDQGFRRUGLQDWLRQ7KHUHIRUH SURMHFWEDVHG5	'RSHUDWLRQ LV WKH
PDLQ FRRUGLQDWLRQPHFKDQLVP XVHGXQGHU WKLV VWUXFWXUH'LVWULEXWHGDXWKRULW\ FDQ
UHGXFHWKHULVNVEURXJKWDERXWE\GHFLVLRQPDNLQJHUURUVRUFRRUGLQDWLRQIDLOXUHV 
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV










IXQFWLRQDO VWUXFWXUHDQRUJDQLVDWLRQQHHGV WR WDNH ERWK VSHFLDOLVDWLRQDQGSURGXFW
LQWRDFFRXQWWREXLOGDPDWUL[VWUXFWXUH,QDPDWUL[VWUXFWXUHGILUP³WHDP´UHSODFHV
³SURMHFW´ DV WKH EDVLF PDQDJHULDO XQLW DQG WKH WHDP LV RUJDQL]HG WRZDUG
DFFRPSOLVKLQJDVWUDWHJLFWDUJHWLQVWHDGRIDWHFKQLFDORUVFLHQWLILFDLP7KHPDWUL[
LGHD GHFRQVWUXFWV 5	' VWDIIV¶ VROLG LGHQWLWLHV ZKLFK PHDQV WKH\ FDQ QR ORQJHU
VLPSO\FDOOWKHPVHOYHVVFLHQWLVWVRUHQJLQHHUV±SUDFWLFDODQGWKHRUHWLFDONQRZOHGJH
DERXWPDUNHWLQJVDOHVDQGSURGXFLQJDOOHQWHULQWRWKHFRUHRIWKHLUGDLO\ZRUN
+RZHYHU WKH PDWUL[EDVHG VWUXFWXUH DOVR EULQJV WKH FKDOOHQJHV RI PXOWLSOH
VRXUFHVRIDXWKRULW\DQGKRZWRIXQFWLRQFRKHVLYHO\*HUVWQHU-USRLQWVRXW












VSHFLDOLVDWLRQV 6QRZDQG0LOHV$NKLOHVK([WHUQDOQHWZRUNV RQ WKH
RWKHU KDQG FRQVLVW RI VHYHUDO OHJDOO\ DQG HFRQRPLFDOO\ LQGHSHQGHQW FRUSRUDWHV
DLPLQJDQGFRRSHUDWLQJWRRSWLPL]HUHVRXUFHVLQWKHLU5	'SURFHVVHV%RWKQHWZRUNV
DUH GHFHQWUDOL]HG WR D ODUJH H[WHQW VLQFH WKH\ DUH RUJDQL]HG E\ WKH ORJLFV RI WDVN
DFFRPSOLVKPHQWRUUHVRXUFHRSWLPLVDWLRQUDWKHUWKDQEXUHDXFUDF\6QRZDQG0LOHV
VHH)LJXUH
6LPLODU WR WKHRWKHU VWUXFWXUHV WKHQHWZRUNVWUXFWXUHKDV LWVSURVDQGFRQV LQ
SUDFWLFH :LWKLQWHDP FRPPXQLFDWLRQ DQG ZRUN LQGHSHQGHQFH DUH WZR VLJQLILFDQW



















/LNH D GRXEOHHGJHG VZRUG WKH SRWHQWLDO SUREOHPV RI WKH QHWZRUN VWUXFWXUH
DFFRPSDQ\ LWV PHULWV WKH LQGHSHQGHQFH RI HDFK XQLW PDNHV FRRUGLQDWLRQ RQ DQ















VLPSO\FRQFOXGHWKDWDQ5	'VWUXFWXUH WKDWKDVHPHUJHG ODWHU LVVXSHULRURUPRUH
DGYDQFHGWKDQWKHHDUOLHUVWUXFWXUHV 
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV









































DELJ FKDOOHQJH IRU+5DQG5	'PDQDJHUV GXH WR5	'¶VQDWXUHRIXQFHUWDLQW\
IX]]LQHVV DQG SHRSOHRULHQWDWLRQ 1RQHWKHOHVV WKH HPHUJHQFH RI WKH FRPSHWHQF\
WKHRU\DQGWKHFRPSHWHQF\PRGHOPHWKRGVRIIHUDQHZZD\WRPDQDJHDQGLPSURYH
5	' SHUIRUPDQFH %\ LQYROYLQJ FRPSHWHQF\ IDFWRUV LQ 5	' 30 WKH DERYH
FKDOOHQJHRISHUIRUPDQFHDVVHVVPHQWFDQEHODUJHO\UHOLHYHGVLQFHWKHHPSKDVLVRI
PHDVXUHPHQWVKLIWVIURP5	'RXWFRPHVWRWKHLUSURGXFHUV0RUHRYHUFDUU\LQJRXW







7KH FRQFHSW RI FRPSHWHQF\ LV FRQWLQXDOO\ HYROYLQJ ZLWK FKDQJHV LQ VRFLDO
HQYLURQPHQWVDQGWKHXQGHUVWDQGLQJRIUHVHDUFKHUV 
0F&OHOODQG  S ILUVW GHILQHG FRPSHWHQF\ IURP WKH SHUVSHFWLYH RI





SUDFWLWLRQHUV UHDOL]HG WKDW LW ZDV LPSRVVLEOH WR H[KDXVW DOO FRPSHWHQFLHV RU
FRPSHWHQF\ IDFWRUV HYHQ LQ WKH PRVW JHQHUDOL]HG PDQQHU $FFRUGLQJO\ WKH
GHILQLWLRQV LQ WKLV HUD FKDQJHG IURP EHLQJ DEVROXWH LH WU\LQJ WR OLVW DOO NH\
FRPSHWHQFLHVXQGHUO\LQJJRRGLQGLYLGXDOSHUIRUPDQFHWRUHODWLYH6SHQFHU











IRU D FHUWDLQ MRE SRVLWLRQ 6XFK JHQHUDO FKDUDFWHULVWLFV RU FRPSHWHQFLHV LQFOXGH
DVSHFWV OLNH NH\ NQRZOHGJH VNLOOV LQGLYLGXDO FKDUDFWHULVWLFV DQG ZRUN EHKDYLRXU
SDWWHUQV6DQFKH]DQG5LFKDUG:LWKWKHGHYHORSPHQWRI&0UHVHDUFKLQWHUPV
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   

RI GHSWK DQG EUHDGWK DGGLWLRQDO UROHV WKDW &0 FDQ SOD\ LQ WKH RUJDQLVDWLRQDO






DQ ³LQGLYLGXDOEDVHG´ KXPDQ UHVRXUFH PDQDJHPHQW V\VWHP IRU RUJDQLVDWLRQV ,Q
DGGLWLRQ WKH &0 PRGHO FDQ KHOS ILUPV HQKDQFH WKHLU LQGLYLGXDO SHUIRUPDQFH
%R\DW]LV  FDUU\ RXW PRUH LQGLYLGXDOL]HG PDQDJHPHQW DFWLYLWLHV 0DQVILHOG






LQGHWDLOEHORZ LVPRUHVXLWDEOHLI WKH&0PRGHO LVEDVHGRQZRUNLQJEHKDYLRXU







7KH %(, WHFKQLTXH LV WKH PRVW FRPPRQ XVHG PHWKRG IRU FRPSHWHQF\













E &DUU\ RXW WKH %(, DQG FROOHFW SHUIRUPDQFHUHODWHG LQIRUPDWLRQ IRU WKH
LQGLYLGXDO
F $QDO\VH WKH FROOHFWHG LQIRUPDWLRQ DQG ILQG FDXVDO UHODWLRQVKLSV 7KHQ
FRQVWUXFWWKHLQLWLDO&0PRGHO




SURFHGXUHV WR H[WUDFW SHUIRUPDQFH UHOHYDQW IDFWRUV EDVHG RQ WKH SDUWLFLSDQWV¶
VWUXFWXUHG GHVFULSWLRQV 'XERLV  7KH HVVHQFH RI -&$0 LV GLIIHUHQWLDWLQJ
SHUIRUPDQFHSURPRWLQJEHKDYLRXUVIURPWKHQRUPDORQHVXQGHUDFHUWDLQPDQDJHULDO
HQYLURQPHQWRUFRQWH[W2QFHWKHSRWHQWLDOSHUIRUPDQFHSURPRWLQJEHKDYLRXUVKDYH
EHHQ FODULILHG WKH RWKHU PHWKRGV ZLOO EH DSSOLHG MRLQWO\ ZLWK -&$0 WR GHYHORS
VSHFLILHGFRPSHWHQF\IDFWRUV'XERLV7KHPRGLILHG-&$0PHWKRGLVVLPLODU
EXW FULWLFDO EHKDYLRXU VWRULHV DUH ZULWWHQ GRZQ UDWKHU WKDQ WROG LQ D IDFHWRIDFH
LQWHUYLHZ
7KH-&$0LVQRWDFRPSUHKHQVLYHPHWKRGWKDWFDQGHYHORSFRPSHWHQF\IDFWRUV
E\ WKH VROH DSSOLFDWLRQ +RZHYHU LW FDQ ORFDWH DQG H[WUDFW ZRUNLQJ EHKDYLRXUV
UHOHYDQW WRFRPSHWHQF\DQGIXUWKHUKHOS WKHRWKHU WRROV VXFKDV%(, WRGHYHORS
FRPSHWHQF\IDFWRUVIRURUJDQLVDWLRQV
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   

&XVWRPL]HGJHQHULFPRGHOPHWKRG
7KH &XVWRPL]HG JHQHULF PRGHO PHWKRG &*0 LV D PHWKRG WKDW KHOSV
RUJDQLVDWLRQVWRGHYHORSVSHFLILHGFRPSHWHQF\IDFWRULQDFFRUGDQFHZLWKWKHLUQHHGV
IURPJHQHUDO RQHV8VXDOO\ WKHFRPSHWHQF\ IDFWRUV OLVWHG LQ WKH OLWHUDWXUHDUH WRR







LQ WKH RSHUDWLRQ DQG PDQDJHPHQW RI WKH RUJDQLVDWLRQ XQWLO WKH\ DUH YDOLG DQG
HIIHFWLYHO\HQRXJK'XERLV
 *HQHUDOFRPSHWHQF\PRGHO 
,Q WKH V WKH $PHULFDQ 0DQDJHPHQW $VVRFLDWLRQ FDUULHG RXW D ILYH\HDU





SULYDWH VHFWRUV XVLQJ%(, DQG 3HUFHSWXDO /HDUQLQJ 6W\OH 3UHIHUHQFH TXHVWLRQQDLUH








   

6LQFH WKHV ODUJHVFDOH LQYHVWLJDWLRQV OLNH WKH DERYHKDYHEHFRPHUDUHU
,QVWHDGPRUHVSHFLILF&0UHVHDUFKFRQGXFWHGLQFHUWDLQLQGXVWULHVRUZLWKFHUWDLQ
W\SHVRIHPSOR\HHVKDVLQFUHDVHG
&DUOHVV DQG $OOZRRG  ORRNHG DW WKH PDQDJHULDO DFWLYLWLHV RI VHYHUDO
FRQVXOWDWLRQFRPSDQ\KHDGVDQGIRXQGWKDWWKHFRPSHWHQFLHVRISURIHVVLRQDOILUPV¶
PDQDJHUV LQFOXGH GHFLVLRQ PDNLQJ DELOLW\ LQWHUSHUVRQDO UHODWLRQVKLSV SODQQLQJ
DELOLW\DQGRUJDQLVDWLRQDOFDSDELOLW\
+HUEHUWFDUULHGRXWDVHYHQ\HDUVXUYH\RIVHQLRUPDQDJHUVLQ%ULWLVKDQG
,ULVKFRPSDQLHV ,Q WKLV UHVHDUFK WKHPDQDJHUV¶ERVVHV LQVWHDGRI WKH UHVHDUFKHU
UHFRUGHGWKHPDQDJHUV¶SHUIRUPDQFHRQFRPSHWHQF\IDFWRUV7KHQXVLQJSULQFLSDO
FRPSRQHQWDQDO\VLV3&$WKHUHVHDUFKHULGHQWLILHGFRPSHWHQF\IDFWRUV





DQDO\VHG WKH MREFRQWHQWVRIPDQDJHUV LQ&KLQHVHFRPPHUFLDO EDQNVE\ WKHZRUN












































































































7KH FRPSHWHQFLHV RI 5	' VWDII DUH VRPH RI WKH PRVW LPSRUWDQW IDFWRUV IRU






   

WKH ZRUN SURILOLQJ PHWKRG WKH FUXFLDO ZRUNLQJ SURFHVVHV ZHUH VXPPDUL]HG DQG
FDWHJRUL]HG LQWR IRXU W\SHV ,Q WKH FRQFOXVLRQ 0RQN VWDWHV WKDW LQWHOOHFWXDO
LQWHUSHUVRQDO DQG FRPPXQLFDWLRQ VNLOOV SOXV VHYHUDO LQGLYLGXDO FKDUDFWHU IDFWRUV
OHDGWRKLJKSHUIRUPDQFHRIWKHDXGLWRUV
.DJDDUL DQG 0XQHQH  XVHG D LWHP FRPSHWHQF\ LQWHUYLHZ JXLGH WR





DQG³GRIROORZXS UHVHDUFK´)LQDOO\DOO LQIRUPDWLRQFROOHFWHGIURPWKH LQWHUYLHZ




UHVHDUFKHUV GHYHORSHG D ILYHGLPHQVLRQ PRGHO LQFOXGLQJ FRPSHWHQF\ EHQFKPDUNV
IRUWKHLGHQWLILFDWLRQRISURIHVVLRQDOFRPSHWHQF\IDFWRUV
7ULSDWKL HW DO  FRQVWUXFWHG D &0 PRGHO IRU UHVHDUFKHU SHUIRUPDQFH
DVVHVVPHQWXVLQJWKH3HUVRQDOLW\$ELOLW\.QRZOHGJH6NLOOV3$.6PRGHO8QOLNH
PRVWRIWKHFRPSHWHQF\UHVHDUFKDOLWHUDWXUHEDVHGFRPSHWHQF\DEVWUDFWLQJDSSURDFK




WKH DXWRELRJUDSKLHV RI H[WUDRUGLQDU\ &KLQHVH UHVHDUFKHUV ZHUH DOVR YLHZHG DV D



















































































































7KH ILUVW DSSURDFK LV SHUIRUPDQFH RULHQWHG DQG FDQ EH UHSUHVHQWHG E\
0F&OHOODQG ¶V ZRUNV ,Q WKLV DSSURDFK WKH RUJDQLVDWLRQ¶V H[SHFWDWLRQV RI
HPSOR\HHVDUHSODFHGLQWKHIXQGDPHQWDOSRVLWLRQDQGWKHLPSOLFLWDVVXPSWLRQRIWKLV
DSSURDFKLVWKDW³ZHNQRZWKHH[DFWPHDQLQJRIµSHUIRUPDQFH´7KHMRERI&0LV




WKH UHVHDUFK TXHVWLRQ XQGHU WKLV DSSURDFK LV :KDW NLQGV RI HPSOR\HHV FDQ EHVW
VXSSRUW WKH DFFRPSOLVKPHQWV RI WKH YLVLRQ DQG PLVVLRQV" +RZHYHU WKH OLQNDJHV
DPRQJ YLVLRQ PLVVLRQ DQG RSHUDWLRQV DUH QRW DOZD\V H[SOLFLW DQG XQGHU VRPH
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   

FLUFXPVWDQFHV WKH JHQHUDWHG FRPSHWHQF\ IDFWRUV FDQQRW IXOO\ VXSSRUW RSHUDWLRQV
VLQFHWKH\PD\EHHLWKHULQH[SOLFLWRUWRRJHQHUDO 
7KH WKLUG DSSURDFK LV EDVHG RQ PDWFKLQJ WKH HPSOR\HH MRE SRVLWLRQ DQG
RUJDQLVDWLRQ+HUH WKHNH\VXFFHVVIDFWRUVDUH WKHLQWHUPHGLDU\YDULDEOHVEHWZHHQ
HPSOR\HHVDQGWKHRUJDQLVDWLRQ7KXVWKHNH\UHVHDUFKVWHSVXQGHUWKLVDSSURDFKDUH
 ILQGLQJ WKHNH\FRPSHWHQF\IDFWRUV IRUDFHUWDLQ MRESRVLWLRQE\ ORRNLQJDW WKH
RUJDQLVDWLRQDO VWUDWHJ\  PHDVXULQJ WKH HPSOR\HH¶V FRPSHWHQF\ IDFWRUV DQG 
FKHFNLQJWKHGHJUHHRIPDWFKEHWZHHQWKHHPSOR\HHDQGWKHSRVLWLRQ 
,Q WKH VWXGLHV GHVFULEHG DERYH VHYHUDO SURIHVVLRQDO FRPSHWHQF\ GLPHQVLRQV
ZHUH LGHQWLILHG WRGHVFULEH WKHFRUHSHUVSHFWLYHVRISURIHVVLRQDOV¶ZRUN'LIIHUHQW
IURPRWKHU MRE W\SHVSURIHVVLRQDOV¶ZRUNVSHUIRUPDQFHDJJUHJDWLRQSURFHVVHVDUH
KLJKO\ FRPSOLFDWHG VR LW LV GLIILFXOW WR GHVFULEH WKHVH MREV XVLQJ SHUIRUPDQFH
RULHQWHG PRGHOV VXFK DV WKH LFHEHUJ FRPSHWHQF\ PRGHO RU E\ EHKDYLRXUEDVHG
PRGHOV OLNH WKH IRXUDELOLW\ PRGHO ,Q FRPSDULVRQ WKH 3$.6 PRGHO LV WKH PRVW
















































LQ WKHRUJDQLVDWLRQV+RZHYHU VXFK IUDPHZRUNVFDQ GHOLYHUYHU\ OLPLWHGKHOS IRU
UHEXLOGLQJ RU LPSURYLQJ SUREOHPDWLF 5	' RSHUDWLRQV H[FHSW ZKHQ DSSOLHG ZLWK
EXVLQHVVUHHQJLQHHULQJVWHSV6DOLPLIDUG$EEDV]DGHKDQG*KRUEDQSXU$UHPX
DQG$\DQGDZKLFKFRVWH[WUDUHVRXUFHVDQGWLPH
0DVHOOD DQG &KLHVD  DQG &KLHVD )UDWWLQL DQG /D]]DURWWL 





ZLGHO\ FULWLFL]HG LQ UHFHQW \HDUV 3URFXUHPHQW ([HFXWLYHV




















FRUHRSHUDWLRQVPD\OHDGWKHSURFHVVHV   
3HUIRUPDQFHSODQQLQJ 5	'VWDIIVLQLWLDWHWKHSODQQLQJDQGOLQHPDQDJHUVGLVFXVVDQGILQDOL]H
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV




7KLV VWHS LV KLJKO\ FUXFLDO LQ DQ 5	' RUJDQLVDWLRQ RU XQLW DQG WKH













7KH FRPSHWHQFLHV RI 5	' VWDII DUH DQRWKHU KLJKO\ ZHLJKWHG IDFWRU LQ PDQ\
IUDPHZRUNV %DOGZLQ 6DERXULQ HW DO  ORRNHG DW WKH UHODWLRQVKLSV EHWZHHQ























$SDUW IURP WKH KDQGIXO RI 30 IUDPHZRUNV GHVLJQHG VSHFLILFDOO\ IRU 5	'
RSHUDWLRQVWKHPRUHFRPPRQVLWXDWLRQLVWKDW5	'30LVUHSRUWHGDVDVXERUGLQDWH
LQ JHQHUDO 30 VWXGLHV %UHQWDQL DQG .OHLQVFKPLGW  &KHQ DQG +XDQJ 
:RRG%DVVLRQL3ULFHDQG+DVVDQ0RKUPDQDQG0RKUPDQ%RVH
 6XEVHTXHQWO\ D YDVW QXPEHU RI 30 IUDPHZRUN DUFKLWHFWXUHV IRU JHQHULF
PDQDJHULDOFRQWH[WVDUHDGRSWHGLQ5	'30
7KH EDODQFHG VFRUHFDUG IUDPHZRUN LV RQH RI WKH PRVW ZLGHO\DGRSWHG 30




FRQWH[WDQG WKHSHUIRUPDQFHGLDJQRVLVDQG LPSURYHPHQW VWDJHVRI WKH WRRONLW DUH
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV
   

FDUULHGRXWDFFRUGLQJWRWKHGLPHQVLRQVRIWKH%6&)XUWKHUPRUH*DUFtD9DOGHUUDPD
 6DUWRULXV 7UROOLS DQG (LW]HQ 6RGHUTXLVW DQG *RGHQHU  DQG
$PDUDWXQJDHWDODOVRDSSO\WKH%6&WR5	'30EXWLQWKHVHIUDPHZRUNV












PRGLILHG IRXU GLPHQVLRQV ZHUH H[WUDFWHG IRU 30 LQ 5	' XQLWV SURFHGXUHV
GLIILFXOWLHVEHQHILWVVXFFHVVIDFWRUVDQGPDQDJHPHQWHYDOXDWLRQ7DUt
1R VWURQJ FRQIOLFWV H[LVW EHWZHHQ WKH EHQFKPDUN IUDPHZRUNV DQG 5	'
RSHUDWLRQVEXWWKHVHIUDPHZRUNVFDQRQO\GHOLYHUYHU\OLPLWHGKHOSWR5	'XQLWVLQ
EXLOGLQJ XS D 306 RU FDUU\LQJ RXW FRPSUHKHQVLYH 30 +HOSLQJ 5	' XQLWV WR
FRPSDUH WKHLU RSHUDWLRQV WR WKH EHVW SUDFWLFHV LV WKH PDLQ IXQFWLRQ RI WKHVH
IUDPHZRUNV






DWWHQWLRQ WR DOO WKH 30 VWHSV DQG KHQFH VRPH NH\ VWHSV IRU 5	' SHUIRUPDQFH
&KDSWHU/LWHUDWXUH5HYLHZRI5	'0DQDJHPHQWDQG5HOHYDQW7RSLFV




,Q VXPPDU\ WKH H[LVWLQJ 5	' 30 IUDPHZRUNV KDYH QRW FRQVLGHUHG D YHU\
LPSRUWDQWLVVXHKRZWRFUHDWHWKH5	'SHUIRUPDQFHJHQHUDWLRQSURFHVVHVWDLORUHG
WR 5	' VWUDWHJLHV DQG WKH EXVLQHVV HQYLURQPHQW ZKLFK RIWHQ UHTXLUH GHHSHU
NQRZOHGJHRI5	'PDQDJHPHQW7KHJHQHULF30IUDPHZRUNVDVVLVW5	'XQLWVLQ
FDUU\LQJ RXW 30 WR VRPH H[WHQW WKRXJK WKH\ RIWHQ FRQIOLFW ZLWK WKH LQKHUHQW
FKDUDFWHULVWLFVRI5	'RSHUDWLRQV7KHVHXQLYHUVDOIUDPHZRUNVFDQUDUHO\HQKDQFH
WKHSHUIRUPDQFHRIDQ5	'XQLWVLJQLILFDQWO\
)XUWKHUPRUH VRPH LPSOHPHQWDWLRQ GHWDLOV RI WKH IUDPHZRUNV GRQRW ILW YHU\
ZHOOZLWK5	'PDQDJHULDOQHHGV,PSRUWDQWO\WKHFRPSHWHQF\DVVHVVPHQWPHWKRGV
FXUUHQWO\ XVHG LQ PRVW IUDPHZRUNV DUH VXEMHFWLYH DQG WLPHFRQVXPLQJ LH
VXEMHFWLYHDVVHVVPHQWTXHVWLRQQDLUHVDQGSV\FKRORJ\VFDOHV$OWKRXJKDQREMHFWLYH















OD\HU $UFKHU HW DO  1LLQLOXRWR  ,W FDQ EH SRLQWHG RXW EDVHG RQ RXU
H[SHULHQFHV WKDW WKH HPSLULFDO HYHQWV DUH FKDQJHDEOH VRPHWLPHV HYHQ LUUDWLRQDO
WKHUHIRUHWKLVOD\HULVWKHIDUWKHVWIURPWKHWUDGLWLRQDOPHDQLQJRIUHDOLW\+RZHYHU
&5 WKHRU\ IXUWKHU H[SODLQV WKDW DOO VFDWWHUHG SKHQRPHQD LQ WKH HPSLULFDO OD\HU








$FFRUGLQJ WR WKH WKUHHOD\HU FODVVLILFDWLRQ WKH FULWLFDO UHDOLVW EHOLHYHV WKDW
FRJQLWLRQVWDUWVIURPWKHHPSLULFDO OD\HUDQGFRQWLQXHWRWKHKLJKHU OD\HUVWKURXJK
H[SORULQJ WKH XQGHUO\LQJ DQG HQGXULQJ PHFKDQLVPV DQG VWUXFWXUHV FRQWLQXDOO\
$UFKHUHWDO&ROOLHU6SHFLILFDOO\VSHDNLQJWKHFRJQLWLRQSURFHVVXQGHU
&5 FDQ EH VXPPDUL]HG DV D '5(, PRGHO ZKLFK DUH GHVFULSWLRQ' RI HPSLULFDO
SKHQRPHQDUHWURGXFWLRQ5DQGHOLPLQDWLRQ(RIWKHSKHQRPHQDIRUH[SORULQJWKH
PHFKDQLVPV DQG VWUXFWXUHV DQG LGHQWLILFDWLRQ, WKH HQGXULQJ PHFKDQLVPV DQG
VWUXFWXUHV&ROOLHU
&RQVLGHULQJ WKH FRQWH[W RI WKLV WKHVLV WKH HPSLULFDO OD\HU LV UHIOHFWHG E\ WKH
RSHUDWLRQDODQGPDQDJHULDOHYHQWVH[LVWLQJLQRUJDQLVDWLRQVDQGOLWHUDWXUH)OHHWZRRG
%\FRPSUHKHQVLYHOLWHUDWXUHUHYLHZDQGVSHFLILFFDVHUHVHDUFKWKHHQGXULQJ




$FWLRQ UHVHDUFK LV DQ LQWHUDFWLYH LQTXLU\ SURFHVV WKDW EDODQFHV SUREOHP
VROYLQJ DFWLRQV LPSOHPHQWHG LQ D FROODERUDWLYH FRQWH[W ZLWK GDWDGULYHQ
/D\HU RI HPSLULFDO 3DOSDEOH HYHQWV LQRXU GDLO\ OLYHV RFFXU RQ WKLV OD\HU
/D\HU RI DFWXDO 6WDEOH HYHQWV DQG QRQHYHQWVWKDW JHQHUDWH HPSLULFDO HYHQWV DQG JHQHUDWHG
IURP WKH PHFKDQLVPV DQG VWUXFWXUHV LQ WKHOD\HU RI UHDO
/D\HU RI UHDO PHFKDQLVPV DQGVWUXFWXUHV ZLWK HQGXULQJ SURSHUWLHV
&KDSWHU,QWURGXFWLRQRI6RPH5HVHDUFK0HWKRGV
   

FROODERUDWLYH DQDO\VLV RU UHVHDUFK WR XQGHUVWDQG XQGHUO\LQJ FDXVHV
HQDEOLQJIXWXUHSUHGLFWLRQVDERXWSHUVRQDODQGRUJDQLVDWLRQDOFKDQJH
7KHGHILQLWLRQRI$5VXJJHVWVWKDWWKHG\QDPLFLVRQHRIWKHPDLQFKDUDFWHULVWLFV
RI WKLV PHWKRGRORJ\ 8QOLNH WKH PHWKRGRORJLHV ZLWK D RQHGLPHQVLRQDO QDWXUH
³DVVXPSWLRQMXVWLI\´VW\OH$5DLPVWRUHOD[WKHWHQVLRQEHWZHHQDQLQLWLDOUHVHDUFK
DJHQGDDQG UHVHDUFK REMHFWLYHV DQG WKH HQYLURQPHQW +X[KDPDQG 9DQJHQ 
&RJKODQDQG%UDQQLFN7KHQDWXUHRI$5UHTXLUHVDQ LQLWLDO WKHRU\ WRNHHS
DGMXVWLQJ DQG SHUIHFWLQJ XQWLO LW H[SODLQV SHUVRQDO RUJDQLVDWLRQDO RU VRFLHWDO
WUDQVIRUPDWLRQV &RJKODQDQG%UDQQLFN&RXJKODQDQG&RJKODQ7KLV
PHWKRGRORJ\PDWFKHV ZLWK WKH&5SDUDGLJPRQDQRQWRORJLFDO OHYHO 5HDVRQDQG
%UDGEXU\8QGHUWKDWSDUDGLJPHQWLWLHVDUHQRWRQO\PDWHULDOWKLQJVEXWDOVR
HPERGLHG LQ UHODWLRQDO DQG SURFHVVXDO PDQQHUV ZLWK VWUDWLILHG HPHUJHQW DQG
WUDQVIRUPDWLRQDOHVVHQFHV&ROOLHU 
0RUHVSHFLILFDOO\GXHWRWKHQDWXUHRIWKLVWKHVLVDPRGLILHG$5PHWKRGRORJ\
ZDV DGRSWHG IRU WKH RUJDQLVDWLRQDO UHVHDUFK 7KH RUJDQLVDWLRQ GHYHORSPHQW 2'














DQG WHVWHG 7KH DERYH DFWLRQV VKRXOG EH FDUULHG RXW MRLQWO\ E\ WKH FRQVXOWDQW
&KDSWHU,QWURGXFWLRQRI6RPH5HVHDUFK0HWKRGV
   

UHVHDUFKHU DQG PHPEHUV RI WKH FOLHQW RUJDQLVDWLRQ 5HDVRQ DQG %UDGEXU\ 
+X[KDPDQG9DQJHQ
6WHS±5HIUHH]LQJ
'HSHQGLQJ RQ WKH DFWXDO FKDQJHV LQ WKH RUJDQLVDWLRQ LI DQ\ UHVXOWLQJ IURP







,Q WKLV WKHVLV ZH ZLOO ILUVWO\ SURSRVH D QHZ 30 IUDPHZRUN 7KHQ ZH ZLOO
H[SORUH DSSURDFKHV WR DSSO\ WKH IUDPHZRUN WR 60( DQG 5	' XQLWV E\ DFWLRQ




DQG SODQQLQJ DFWLRQV WR VROYH VRIW FRPSOH[ DQG VRFLDO SUREOHPV ,W ZDV ILUVW
LQWURGXFHG E\ &KHFNODQG  LQ KLV DUWLFOH µ7RZDUGV D 6\VWHPVEDVHG
0HWKRGRORJ\IRU5HDO:RUOG3UREOHP6ROYLQJ¶$FFRUGLQJWR&KHFNODQGDQG3RXOWHU
&KDSWHU,QWURGXFWLRQRI6RPH5HVHDUFK0HWKRGV




VHHV DV SUREOHPDWLFDO VLWXDWLRQV ZKLFK FDOO IRU DFWLRQ WR EH WDNHQ WR
LPSURYH WKHP WR PDNH WKHP PRUH DFFHSWDEOH OHVV IXOO RI WHQVLRQV DQG
XQDQVZHUHGTXHVWLRQV¶&KHFNODQGDQG3RXOWHU
6\VWHPV VFLHQFH ZDV LQLWLDOO\ GHYHORSHG LQ WKH GRPDLQV RI HQJLQHHULQJ DQG
ELRORJ\7KHVHGRPDLQV DLPWRSURFHVVFRPSOLFDWHG³KDUG SUREOHPV´ZKLFKKDYH
FOHDU GHVFULEHG JRDOV LQ HVVHQWLDOO\ D GHVLJQ UROH =H[LDQ DQG ;XKXL 
1HYHUWKHOHVV WKH WUDGLWLRQDO ³KDUG V\VWHP´ PHWKRGV RI DQDO\VLV DUH XQKHOSIXO LQ
SURFHVVLQJ ³VRIW SUREOHPV´ ZKLFK DUH KLJKO\ XQVWUXFWXUHG DQG FKDUDFWHULVHG E\
PXOWLSOH VRPHWLPHV HYHQ FRQIOLFWLQJ YDOXH VWDQGDUGV DQG REMHFWLYHV &KHFNODQG
&KHFNODQGDQG3RXOWHU7KHILHOGRI30LVDSHUIHFWH[DPSOH IXOORI
W\SLFDOVRIWIDFWRUVVXFKDVVDWLVIDFWLRQPRWLYDWLRQDSSUDLVDODQGFRQIOLFWVZKLFK
DUH DOO ORZVWUXFWXUHG DQG KLJKO\ VXEMHFWLYH :DQJ /LX DQG 0LQJHUV 
7KHUHIRUH JLYHQ WKH FKDUDFWHULVWLFV RI 30 660 FDQ SOD\ DQ LPSRUWDQW UROH LQ






JHQHUDWH RXWSXWV ZKLFK FDQ EH WDQJLEOH SURGXFWV RU LQWDQJLEOH VHUYLFH RU
LQIRUPDWLRQ7KH DFWLRQV RI WKH DFWRUVDUHRUGHUHG RU JXLGHGE\ WKH RZQHUV LH
SRVVHVVRUV VKDUHKROGHUVDQGNH\VWDNHKROGHUVZKRKDYH WKHSRZHUVRIFUHDWLQJ
DGMXVWLQJDQGWHUPLQDWLQJWKHV\VWHPZLWKLQFHUWDLQHQYLURQPHQWV0RUHRYHU660
DVVXPHV WKDW WKH GLIIHUHQW VWDNHKROGHUV RI WKH V\VWHP PD\ KROG GLIIHUHQW IDLWKV
:HOWDQVFKDXXQJVDERXWWKHYDOXHDQGREMHFWLYHVRIWKHZKROHRUSDUWLFXODUSDUWVRI
WKHV\VWHPVRWKHPRGHOVRI660VKRXOGUHIOHFWWKHVHGLYHUVHVWDQGSRLQWV$OORIWKH





















1H[W WKH SXUSRVHIXO DFWLRQV RI WKH RUJDQLVDWLRQ PXVW EH LGHQWLILHG DQG
DUWLFXODWHG WKURXJK D &$7:2( DQDO\VLV LQ WKH IRUP RI KLHUDUFKLFDO DQG













)LQDOO\ WR EULQJRUJDQLVDWLRQDO LQQRYDWLRQ LQWR WKH 660LPSOHPHQWDWLRQ WKH
PRGHO GHYHORSHG LQ VWHSV  DQG  VKRXOG EH FRPSDUHG ZLWK WKH FXUUHQW VLWXDWLRQ
UHRUJDQLVDWLRQV LQ VWHSV  DQG  WR SURSRVH QHFHVVDU\ DFWLRQV IRU RUJDQLVDWLRQDO
LPSURYHPHQW7KH NH\ VWDNHKROGHUVRI WKH RUJDQLVDWLRQVKRXOG EH LQYROYHG LQ WKH







7R GDWH 660 KDV EHHQ ZLGHO\ DSSOLHG LQ RUJDQLVDWLRQV ZLWK YDULRXV
FKDUDFWHULVWLFV VXFK DV QRQSURILW RUJDQLVDWLRQV 6LQQ  3RU  KLJKO\
SURIHVVLRQDOL]HGRUJDQLVDWLRQV.LQJ0LQJHUV/LXDQG0HQJDQGVPDOO
DQG PHGLXPVL]HG HQWHUSULVHV 60(V :DWNLQ HW DO  .ULVKQDQ DQG *DQHVK
 0HDQZKLOH PXOWLSOH VWXGLHV HPSOR\LQJ 660 UHSRUW RQ SHUIRUPDQFH






















   

DQG 0F'HUPRWW  $UGDNDQ DQG 0RKDMHUL  DQG WKH H[WUDFWLRQ RI NH\
SHUIRUPDQFHLQGLFDWRUV/LXHWDO  
,QWKLVVWXG\660ZLOOEHXVHG WRXQGHUWDNHSHUIRUPDQFHGHFRPSRVLWLRQDQG
GHSOR\PHQW IRU RUJDQLVDWLRQV ZLWK VLPSOH RSHUDWLRQV FRUHV WKDW DOVR UHTXLUH
RUJDQLVDWLRQDOLQQRYDWLRQ7R LQWURGXFH WKHGHWDLOHG VWHSV LQ HVWDEOLVKLQJDQ660
EDVHGSHUIRUPDQFHPHDVXUHPHQWV\VWHPDEULHIFDVHLVSUHVHQWHGEHORZ 
,QVWLWXWH=/<LVDVXERUGLQDWHXQLWRIWKH&KLQHVH$FDGHP\RI6FLHQFHV&$6
FRPPLWWHG WR EDVLF UHVHDUFK LQ SK\VLFV 7R HQVXUH WKH HIILFLHQF\ RI UHVHDUFK
SHUIRUPDQFH DQG SXEOLF EXGJHW DOORFDWLRQ =/< QHHGV D SHUIRUPDQFH LQGLFDWRU
V\VWHP WR PHDVXUH DQG IXUWKHU PDQDJH LWV UHVHDUFK SHUIRUPDQFH &RQVLGHULQJ WKH



































,I =/< LV ODUJHO\ VDWLVILHG ZLWK WKHLU FXUUHQW RSHUDWLRQDO DQG PDQDJHULDO
SURFHGXUHV WKH\FDQ VLPSO\ VHHN WKH DQVZHUVE\ IROORZLQJ H[LVWLQJSUDFWLFHVDQG
GHSOR\LQJ WKH DFWLRQV WR WKH H[LVWLQJ RUJDQLVDWLRQDO VHJPHQWV 2WKHUZLVH WKH
SRVVLELOLW\ RI RUJDQLVDWLRQDO PRGLILFDWLRQ DQG SURFHGXUH LQQRYDWLRQ FDQ EH
LQWURGXFHG LQWR WKH DQVZHUVHHNLQJ SURFHVVHV E\ JHQHUDWLQJ WKH EHVW DFWLRQV
WKHRUHWLFDOO\LQVWHDGRISUDFWLFDOO\7KHIHDVLELOLW\DQGQHFHVVLW\RIWKRVHWKHRUHWLFDO
EHVWDFWLRQVZLOO EH IXUWKHUGLVFXVVHGE\ WKHNH\ VWDNHKROGHUVRI=/< WRUHDFKDQ
DJUHHPHQWDERXWWKHDFWXDOLPSOHPHQWDWLRQSODQIRUWKHRUJDQLVDWLRQDOPRGLILFDWLRQV



































7KH OHYHO RI GHWDLO LQ WKH URRW GHILQLWLRQV DQG ULFK PDSV GHSHQGV RQ WKH
PDQDJHULDOQHHGVRIRUJDQLVDWLRQV,QWKHFDVHRI=/<LWVSHUIRUPDQFHLVJHQHUDWHG
E\ LQGLYLGXDO UHVHDUFKHUV VR D NH\LQGLYLGXDO EDVHG PDQDJHULDO VW\OH LV DGRSWHG
$FFRUGLQJO\ ZH FDQ ILQG PDQ\ LQGLYLGXDO EDVHG DFWLRQV LQ WKH ULFK PDS HJ
³LGHQWLI\:+2FDQ«´³HQFRXUDJH67$))WRXQGHUWDNH«´2QWKHRWKHUKDQGLI
DQ RUJDQLVDWLRQ LV FDUU\LQJRXW GHSDUWPHQWEDVHG PDQDJHPHQW WKH GHFRPSRVLWLRQ
ZRUNDERYHFDQVWRSDWWKHGHSDUWPHQWDOOHYHOZLWKOHVVDFWLRQGHWDLOV
6WHS IRXU :KHQ DOO OHYHOV RI URRW GHILQLWLRQV KDYH EHHQ FODULILHG ZLWK WKH
GHVLUHG LPSOHPHQWDWLRQ GHWDLOV WKH NH\ SHUIRUPDQFH LQGLFDWRUV .3,V FDQ EH



















































6WHS ILYH :KHQ WKH .3,V KDYH EHHQ ILQDOL]HG FRUUHVSRQGLQJ PDQDJHULDO






DOO WKH SK\VLFDOGHWDLOV RI DQRUJDQLVDWLRQ7KHUHIRUH LQ PDQDJHULDOFRQWH[WV WKH
GHWDLOV RI D 660 PRGHO DQG LWV HIIHFWLYHQHVV KLJKO\ UHO\ RQ WKH H[SHUWLVH DQG
H[SHULHQFHVRI WKHSHRSOH HJPDQDJHPHQWH[SHUWV WHFKQRORJ\H[SHUWVDQGNH\
VWDNHKROGHUVZKRGHVLJQHGDQGFRQVWUXFWHGLW$IWHUUHDOL]LQJWKLVOLPLWDWLRQZHSDLG








,Q RUJDQLVDWLRQDO UHVHDUFK D ODUJH QXPEHU RI FRUUHODWHG DQG RYHUODSSLQJ





DERYH 3&$ ZDV LQLWLDOO\ LQWURGXFHG E\ 3HDUVRQ  DV D VXEPHWKRG RI KLV
SULQFLSDOD[LV WKHRUHPV/DWHURQ+RWHOOLQJ IXUWKHUGHYHORSHG WKLVPHWKRG
DQG PDGH LW DQ LQGHSHQGHQW PHWKRG 7RGD\ 3&$ LV ZLGHO\ DSSOLHG LQ PDQ\
GLVFLSOLQHVDVDPHWKRGIRUH[SORUDWRU\DQDO\VLVDQGSUHGLFWLYHPRGHOOLQJ,QJHQHUDO
3&$ FRQYHUWV D VHULHV RI FRUUHODWHG YDULDEOHV LQWR D VHW RI OLQHDUO\ XQFRUUHODWHG
YDULDEOHV ZKLFK DUH WKH SULQFLSDO FRPSRQHQWV 7KH QHZO\ JHQHUDWHG SULQFLSDO
FRPSRQHQWV FRQWDLQ PRVW RI WKH LQIRUPDWLRQ ZLWKLQ WKH RULJLQDO VDPSOHV EXW WKH
QXPEHURIQHZFRPSRQHQWVLVXVXDOO\VLJQLILFDQWO\OHVVWKDQWKHQXPEHURIWKHLQLWLDO
YDULDEOHV $FFRUGLQJO\ WKHUH DUH WKUHH PDLQ DVVXPSWLRQV RI 3&$ 7KH OLQHDULW\
DVVXPSWLRQ DVVXPHV WKH LQSXW GDWD VHW FDQ DOZD\V EH FRQYHUWHG LQWR OLQHDU
FRPELQDWLRQV RI WKH YDULDEOHV .DNNDU DQG 1DUDJ  7KH VHFRQG DVVXPSWLRQ
















DQDO\VLV ,QRWKHUZRUGV WKHRUGHURI WKHLQSXWGDWDVKRXOGEHFKHFNHGEHIRUH
LPSOHPHQWLQJ 3&$ DQG GDWD ZLWK UHYHUVH RUGHU PXVW EH DGMXVWHG EHIRUH WKH
DQDO\VLV0RUHRYHUQRUPDOL]DWLRQLVDOVRDQHFHVVDU\VWHSEHIRUHFDUU\LQJRXW
WKH DQDO\VLV ,W FDQ EH LPSOHPHQWHG LQ PXOWLSOH ZD\V VXFK DV ]HURPHDQ




 &DOFXODWH WKH FRUUHODWLRQ FRHIILFLHQW PDWUL[ RI WKH LQSXW GDWD WKH
HLJHQYDOXHVDQGHLJHQYHFWRUVRIWKHFRUUHODWLRQFRHIILFLHQWPDWUL[DQGWKHQ
WKH YDULDQFH FRQWULEXWLRQ UDWH RI HDFK FRPSRQHQW ,Q PRVW RUJDQLVDWLRQDO






D ORZHU YDOXH FDQQRW JXDUDQWHH WKH DGHTXDF\ RI WKH RULJLQDO LQIRUPDWLRQ
0RUHRYHU WKH UDWLRQDOLW\ RI WKH QHZ FRPSRQHQWV LV DQRWKHU FRQVLGHUDWLRQ LQ
VHOHFWLQJWKHFRPSRQHQWVWKHQHZFRPELQDWLRQVRIWKHRULJLQDOYDULDEOHVVKRXOG
DOVREHUDWLRQDODQGQDPHDEOH
 3ULQFLSDO FRPSRQHQW VFRUHV FDOFXODWLRQ :KHQ WKH FRPSRQHQWV KDYH EHHQ
VHOHFWHG DQG UHWDLQHG WKHLU SULQFLSDO FRPSRQHQW VFRUHV QHHG WR EH FDOFXODWHG





   

VFKRODUV HPSOR\ WKLV PHWKRG WR ILOWHU LQGLFDWRUV IRU VSHFLILHG RUJDQLVDWLRQDO
PHDVXUHPHQWVRURYHUDOORUJDQLVDWLRQDOHYDOXDWLRQV /RYDJOLR)HUJXVRQDQG
5HLR -U  ,WWQHU HW DO  ,Q DGGLWLRQ 3&$ LV DOVR XVHG WR LGHQWLI\ QHZ
SDUWLFXODUVWRPHDVXUHDQGPDQDJHRUJDQLVDWLRQVE\QDPLQJQHZFRPELQDWLRQVRIWKH
RULJLQDO YDULDEOHV .DNNDU DQG 1DUDJ  2JXQUR HW DO  0DUWLQV 
)XUWKHUPRUH 3&$ LV DOVR UHSRUWHG WR FDUU\ RXW PDQDJHPHQW PRGHOOLQJ =DLP
7DWRJOX DQG =DLP  5RGULJXH] 6DL] DQG %DV  :KLWH HW DO  RU
SHUIRUPDQFHIRUHFDVWLQJ6LQJKHWDO+DQ.LPDQG.LP 
2Q WKHRWKHU KDQG VHYHUDOZHOONQRZQ OLPLWDWLRQV H[LVW LQ 3&$7KH ULVN RI
ORVLQJNH\LQIRUPDWLRQLVWKHILUVWOLPLWDWLRQSRLQWHGRXWLQPXOWLSOHOLWHUDWXUHV:KLWH
HW DO  .DNNDUDQG1DUDJ/RYDJOLR 7KHUHIRUH WKHXVHUVVKRXOG
EDODQFHWKHJDLQIURPUHGXFLQJWKHGLPHQVLRQRILQIRUPDWLRQDQGWKHFRUUHVSRQGLQJ
ORVVFDUHIXOO\EHIRUHDSSO\LQJ3&$7KHVHFRQG OLPLWDWLRQRI3&$ LVURRWHGLQLWV




GHFLVLRQV ZKHUH HDFK DWWULEXWH UHIOHFWV SDUW RI WKH HVVHQFH RI WKH EXVLQHVV DQG
PDQDJHPHQW SUREOHP 7KXV LW LV YHU\ FUXFLDO IRU WKH GHFLVLRQ PDNHUV WR DGRSW D
SURSHUPHWKRGWKDWWDNHVDOOWKHDWWULEXWHVZLWKLQWKHSUREOHPLQWRDFFRXQWLQPDNLQJ
DJJUHJDWLRQ<DQJDQG6LQJK%HOWRQDQG*HDU%HOWRQDQG6WHZDUW
(YLGHQWLDO 5HDVRQLQJ (5 UXOH LV DZLGHO\DSSOLHGPHWKRGIRUKDQGOLQJ FRPSOH[
GHFLVLRQ SUREOHPV WKURXJK FRPELQLQJ YDULRXV LQGHSHQGHQW HYLGHQFHV ZLWK WKHLU












EHHVWDEOLVKHGLQWKHIRUPRI/SLHFHVRIHYLGHQFH ݁௜ ݅ ൌ  ?ǡ ǥ ǥ ǡ ܮZLWK1PXWXDOO\








7KHSRZHUVHW3ĬFRQVLVWVRI  ?ே VXEVHWVRIWKHRYHUDOOGLVFHUQPHQWIUDPHDVJLYHQ
LQ(TXDWLRQ$EX'DKDE;XDQG&KHQ
3Ĭ ^׎ǡ ሺߠଵሻǡ ǥ ǡ ሺߠ௡ሻǡ ሺߠଵǡ ߠଶሻǡ ǥ ǡ ሺߠଵǡ ߠ௡ሻǡ ǥ ǡ ሺߠଵǡ ǥ ǡ ߠேିଵሻǡ ȣ`      
1H[WWKHEHOLHIGLVWULEXWLRQIRUHDFKLQGHSHQGHQWHYLGHQFHFDQEHREWDLQHGLQ
WKHIROORZLQJHTXDWLRQ݁௜ ൌ ሼ൫ߠǡ ߚఏǡ௜൯ǡ ׊ߠ ك ȣǡ  ? ߚఏǡ௜ఏك஀ ൌ  ?ሽ     
,Q(TXDWLRQWKHHYLGHQFHSRLQWVWRSURSRVLWLRQ ߠ KDVDEHOLHIGHJUHH ߚఏǡ௜
DQG ൫ߠǡ ߚఏǡ௜൯  UHIHUVWRWKHIRFDOHOHPHQWRI ݁௜ LI ߚఏǡ௜ ൐  ? <DQJDQG;X,W
LVZRUWKQRWLQJ WKDW WKHEHOLHIGLVWULEXWLRQHTXDWLRQLQ WKH(5 UXOHFRQVLGHUVERWK






)RU LQVWDQFH GXH WR WKH FRPSOH[LW\ RI DPDQDJHULDO SUREOHP RU WKH LVVXH RIGDWD
DFFHVVLELOLW\ VRPH LQIRUPDWLRQ PD\ EH JHQHUDWHG RU FROOHFWHG IURP QRYLFH RU
LQH[SHUW VWDNHKROGHUV8QGHU WKLVFLUFXPVWDQFH WKH UHOLDELOLWLHVRI WKH LQIRUPDWLRQ
&KDSWHU,QWURGXFWLRQRI6RPH5HVHDUFK0HWKRGV
   

YDU\VXEVWDQWLDOO\ZKLFKIXUWKHUDIIHFWWKHTXDOLW\RIWKHILQDORXWFRPHVVLJQLILFDQWO\
,Q WKH HTXDWLRQ RI WKH (5 UXOH WKH UHOLDELOLW\ RI DQ HYLGHQFH LV UHIOHFWHG E\ WKH
UHOLDELOLW\ VFRUH ݎ௜  EHWZHHQ >@ ZKHUH ݎ௜ ൌ  ?  LQGLFDWHV D IXOO\ UHOLDEOH
LQIRUPDWLRQ<DQJDQG;X<DQJDQG;X
,Q DGGLWLRQ WDNLQJ ZHLJKWV LQWR DFFRXQW LV DOVR YHU\ KHOSIXO IRU PDQDJHULDO
GHFLVLRQVVLQFHGLIIHUHQWHYLGHQFHVYDU\LQWHUPVRIWKHLULPSRUWDQFH,QWKHHTXDWLRQV
RIWKH(5UXOHZKLFKZLOOEHH[SODLQHGQH[W ݓ௜ UHSUHVHQWVWKHZHLJKWRIHYLGHQFHL
DQG  ? ݓ௜ ൌ  ?௅௜ୀଵ   
)XUWKHUPRUH WKHZHLJKWHGEHOLHIGLVWULEXWLRQZLWKUHOLDELOLW\ :%5'FDQEH
FDOFXODWHG EDVHG RQ WKHZHLJKW DQG UHOLDELOLW\RI WKHHYLGHQFHV %HIRUH WKDW ෥݉ఏǡ௜
ZKLFKUHSUHVHQWVWKHVXSSRUWGHJUHHIRU ߠ IURPHYLGHQFH ݁௜ ZLWKWKHDVVRFLDWHG ݎ௜
DQG ݓ௜ LVILUVWFDOFXODWHG7KHHTXDWLRQRIEDVLFSUREDELOLW\PDVVHVIRU ݁௜ LVJLYHQ
LQ(TXDWLRQ
෥݉ఏǡ௜ ൌ ቐ ?                                        ሺߠ ൌ ׎ሻܿ௥௪ǡ௜݉ఏǡ௜                            ሺߠ ك ȣǡ ߠ ് ׎ሻܿ௥௪ǡ௜ሺ ? െ ݎ௜ሻ                             ሺߠ ൌ ሺܲ஀ሻሻ     
,WVKRXOGEHNHSWLQPLQGWKDWWKHQRUPDOL]HGIDFWRU ܿ௥௪ǡ௜ ൌ ଵሺଵା௪೔ି௥೔ሻ UHTXLUHV ? ෥݉ఏǡ௜ ൅ఏك஀ ෥݉௉ሺ౸ሻǡ௜ ൌ  ? PHDQZKLOH ݉ఏǡ௜ ൌ ݓ௜ߚఏǡ௜ DQG   ? ߚఏǡ௜ ൌ  ?ఏك஀  1H[W
DVVXPLQJWKDW ݎ௜ LVQRWHTXDOWR ݓ௜WKHXQUHOLDELOLW\RI ݁௜ LVGHQRWHGE\ݎ௜7KHQ
ZKHQ ݎ௜ ൌ  ? DQG ෥݉௉ሺ౸ሻǡ௜ ൌ  ? ZH HOLPLQDWH DQ\ ߠ E\ ݁௜ LI ෥݉஻ǡ௜ ൌ  ? IRU DQ\ܤ ת ߠ ൌ ߠ LHZKDWHYHUVXSSRUW ߠ PD\UHFHLYHIURPRWKHUHYLGHQFHV<DQJDQG
;X$FFRUGLQJO\<DQJDQG;XUHZURWHDQHTXLYDOHQWHTXDWLRQ
෥݉ఏǡ௜ ൌ ቐ ?                                             ሺߠ ൌ ׎ሻݓ௜ߚఏǡ௜                                   ሺߠ ك ȣǡ ߠ ് ׎ሻ ? െ ݎ௜                                       ሺߠ ൌ ሺܲ஀ሻሻ     
1RZ D SLHFH RI HYLGHQFH FDQ EH GHQRWHG E\ WKH :%'5 ZLWK WKH EDVLF
SUREDELOLW\PDVVHVSUHVHQWHGLQ(TXDWLRQ݉௜ ൌ ሼ൫ߠǡ ෥݉ఏǡ௜൯ǡ ׊ߠ ك ȣǢ ሺܲሺ஀ሻǡ ෥݉௉ሺ౸ሻǡ௜ሻሽ      
7KUHHIRFDOHOHPHQWVLQWKH(5UXOHDUHFRQVLGHUHGLQ(TXDWLRQWRPHDVXUH
&KDSWHU,QWURGXFWLRQRI6RPH5HVHDUFK0HWKRGV
   

WKHGHJUHHRIVXSSRUWIRU ߠ IURP ݁௜ZKLFKDUHEHOLHIGLVWULEXWLRQUHOLDELOLW\VFRUHV
DQG ZHLJKWV ,W LV ZRUWK SRLQWLQJ RXW WKDW WKH XQDVVLJQHG VXSSRUW ෥݉௉ሺ౸ሻǡ௜ LV QRZ
DOORFDWHGWRWKH ሺܲ஀ሻ IRUUHGLVWULEXWLRQ<DQJDQG;X
%DVHG RQ (TXDWLRQV  ²  WKH (5 UXOH FDQ EH DGRSWHG WR FDOFXODWH WKH
FRPELQHGGHJUHHRIEHOLHI ෥݉ఏǡ௘ሺమሻLQZKLFKWZRLQGHSHQGHQWHYLGHQFHV ݁ଵ DQG ݁ଶ
VXSSRUWSURSRVLWLRQ ߠ MRLQWO\ OHDGLQJ WR ߚఏǡ௘ሺమሻ DV SUHVHQWHG LQ(TXDWLRQ DQGෝ݉ఏǡ௘ሺమሻ LQ(TXDWLRQ<DQJDQG;X
ߚఏǡ௘ሺమሻ ൌ ቐ  ?                                     ሺߠ ൌ ׎ሻ௠ෝ ഇǡ೐ሺమሻ ? ௠ෝ ವǡ೐ሺమሻವك౸                         ሺߠ ك ȣǡ ߠ ് ׎ሻ      ෝ݉ఏǡ௘ሺమሻ ൌ ൣሺ ? െ ݎଶሻ݉ఏǡଵ ൅ ሺ ? െ ݎଵሻ݉ఏǡଶ൧ ൅  ? ݉஻ǡଵ݉஼ǡଶ஻ת஼ୀఏ   ׊ߠ ك ȣ       
(TXDWLRQFRQVLVWVRIWZRSDUWVZKLFKDUHWKHERXQGHGVXPRIWKHHYLGHQFH
LQGLYLGXDOVXSSRUWGHJUHHൣሺ ? െ ݎଶሻ݉ఏǡଵ ൅ ሺ ? െ ݎଵሻ݉ఏǡଶ൧DQGWKHRUWKRJRQDOVXP
RIWKHFROOHFWLYHVXSSRUWGHJUHH ? ݉஻ǡଵ݉஼ǡଶ஻ת஼ୀఏ <DQJDQG;X<DQJDQG
;X















%DVHG RQ WKH LVVXHV DQG SUREOHPV LGHQWLILHG LQ WKH IRUPHU FKDSWHUV D QHZ
SHUIRUPDQFH PDQDJHPHQW 30 IUDPHZRUN QDPHO\ DV WKH SHUIRUPDQFH WUHH 37
IUDPHZRUN WKDW GHYHORSHG DURXQG SHUIRUPDQFH JHQHUDWLRQ SURFHGXUHV RI
RUJDQLVDWLRQVZLOOEHLQWURGXFHGLQWKLVFKDSWHU7KHFKDSWHUVWDUWVIURPUHWKLQNLQJ
VRPH EDVLF FRQFHSWV LQ WKH 30 GRPDLQ DQG WKHQ WKRVH QHZ FRQFHSWV DQG




,Q RUGHU WR LQWURGXFH RXU IUDPHZRUN RI 30 VRPH EDVLF FRQFHSWV ZLOO EH
GLVFXVVHGKHUHILUVWO\ 




DFWLYLWLHV DFWLRQV DQG WKHLU FRQVHTXHQFHV UHVXOWV DQG LPSDFWV UHODWHG WR WKH
SXUSRVHVREMHFWLYHVDV LOOXVWUDWHGLQ)LJXUH  /HWXVHPSKDVL]HWKDW LPSDFWV
DUHORQJWHUPFRQVHTXHQFHVDQGRIWHQXQFOHDUDWWKHWLPHRIFRXQWLQJWKHUHVXOWVDQG
WKXVQHHGWREHHVWLPDWHG)RUH[DPSOHSHUIRUPDQFHRIVDOHPD\ LQFOXGHYLVLWLQJ
FXVWRPHUV DFWLRQV Ĭ VDOH YDOXH UHVXOWV Ĭ LQIOXHQFH WR WKH VDOH RI QH[W \HDU
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN







,Q SUDFWLFH RIWHQ SHRSOH WKLQN SHUIRUPDQFH MXVW LQFOXGHV WKH FRQVHTXHQFHV
7KRPDV &ODUN DQG *LRLD  ZKLOH VRPH SHRSOH DUJXH WKDW VRPHWLPHV WKH
FRQVHTXHQFHVDUHQRWFOHDUWRGHILQH&RUGHU\DQG5RZHQD6LQFODLU&DURO\Q3D\HU
/DQJWKDOHUDQG5:+LHEODQG WKXVRQHKDV WRLQFOXGHWKH LQWHQGHGDFWLRQV
0F0DQQ DQG 1DQQL -U  ,W LV QRZ YHU\ FRPPRQ WR DGRSW WKHP ERWK DV
SHUIRUPDQFH$OIUHGHWDO)RUH[DPSOH$O7XUNLDQG'XIIXDDVWDWH
WKDW WKHUH DUH WKUHH EDVLF GLPHQVLRQV WR GHVFULEH DQ RUJDQLVDWLRQ¶V SHUIRUPDQFH
ZKLFKDUHRXWSXWVSURFHVVHVWRDFKLHYHWKHREMHFWLYHVDQGSRWHQWLDOLQIOXHQFHV,Q
SUDFWLFH LW LV PHDVXUHPHQW RI SHUIRUPDQFH WKDW PDWWHUV ZKLFK LV GHFLGHG E\ D
FRPSDQ\DQGXVXDOO\RQO\PHDVXUHVVRPHRIWKHDFWLRQVDQGFRQVHTXHQFHVVXFKDV
WKRVHSRVLWLYHWRRUSODQQHGE\WKHFRPSDQ\VHHEHORZIRUWKHGHWDLOV  7KXVFOHDUO\
RQH VKRXOG LQFOXGH ERWK WKH DFWLRQV DQG FRQVHTXHQFHV LQ WKH GHILQLWLRQV RI
SHUIRUPDQFH 
/HWXVIXUWKHUH[DPLQHDVHWRISHUIRUPDQFH,QWKHH[LVWLQJDSSURDFKHVRI30
OLNH %6& 36& 660 DQG %60 D VHTXHQFH RI ORJLFDOO\ FRQQHFWHG DFWLRQV RU
SURFHVVHVDUHFRQVLGHUHGLQVHWWLQJXSSHUIRUPDQFHPDQDJHPHQWV\VWHP306VXFK
DVDFWLRQFKDLQIRUWKHSXUSRVHRIUHVHDUFKGRUHVHDUFK Ĭ ZULWHSDSHU Ĭ SXEOLVK





WKHFKDLQDFWXDOO\VKRXOGEHDVUHVHDUFK Ĭ UHVXOWV Ĭ ZULWHSDSHU Ĭ GUDIW Ĭ
SXEOLVK SDSHU Ĭ NH\ LGHDV LQ WKHSDSHU Ĭ JHW FLWDWLRQ Ĭ UHVHDUFK LPSDFWV
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN
   

7KXVZHDGGWKRVHLQEUDFNHWVDQGWKHDFWLRQFKDLQEHFRPHWKHSHUIRUPDQFHFKDLQ
>GR UHVHDUFK UHVXOWV@ Ĭ  >ZULWH SDSHU GUDIWV@ Ĭ  >SXEOLVK NH\ LGHDV@ Ĭ  >JHW
FLWDWLRQ UHVHDUFK LPSDFWV@ DOO RI ZKLFK DUH ORJLFDOO\ FRQQHFWHG DQG ZLOO IRUP D
SHUIRUPDQFHQHWZRUN  
)XUWKHUPRUH LW KDV EHHQ UHDOL]HG WKDW WKH VWDNHKROGHUV SOD\ D FHQWUDO UROH LQ
FUHDWLQJ DQG HQKDQFLQJ WKH SHUIRUPDQFH RI DQ RUJDQLVDWLRQ .DPPH\HU0XHOOHU






RQDFFRUGLQJ WR GLIIHUHQW SXUSRVHV E\ GLIIHUHQWSHRSOH ,Q DQ\ FRPSDQ\ WKHUH DUH
VRPHSODQQHGDFWLYLWLHVWRDFKLHYHWKHREMHFWLYHVHJVDOHVRUFXVWRPHUUHODWLRQV
EXW WKHUH PD\ EH PDQ\ LQGLYLGXDO DFWLRQV WRZDUGV WKH VDPH SXUSRVH 7KXV WKH









7KXV WKH FKDLQ RI VWDNHKROGHU ĺ SHUIRUPDQFHĺ VWDNHKROGHU LV DQ HVVHQWLDO
LQWHUDFWLRQEHWZHHQVWDNHKROGHUDQGSHUIRUPDQFH6XFKDQLQWHUDFWLRQLVDFWXDOO\D
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN





 7KH IXQGDPHQWDO FRQQHFWLRQ FKDLQ LV WKH DERYH ³VWDNHKROGHU ĺ DFWLRQ ĺ
FRQVHTXHQFH´)XUWKHULQWKLVFKDLQWKHVWDNHKROGHUVPD\RZQSODQDQGGLUHFWO\
H[HFXWH WKH DFWLRQV 7KH VWDNHKROGHUV DQG DFWLRQV FDQ RIWHQ EH IXUWKHU
GHFRPSRVHGLQWRVXEDFWLRQVLQWHQGHGE\VRPHVWDNHKROGHUV)RUH[DPSOHIRU
SXUSRVHRIUHVHDUFKOHWXVVD\WKDWWKHLQWHQGHGDFWLRQLVWRFDUU\RXWLQQRYDWLYH











/LX DQG 0LQJHUV  %HVLGHV RWKHU VWDNHKROGHUV FDQ DIIHFW WKLV FKDLQ E\
LQIOXHQFLQJWKHSXUSRVHVRIWKHDFWLRQV 




WKH ULJKW RI WKH FKDLQ WKH DFWLRQV RU FRQVHTXHQFHV FDQ GLUHFWO\ DIIHFW RU EH





7KXV KHUH WKHVH VWDNHKROGHUV LQ SRLQWV  DQG  EHORQJ WR WKH GLUHFW FODVV
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN
   

LQWURGXFHG LQ :DQJ /LX DQG 0LQJHUV  7KLV ZD\ RI SHUIRUPDQFH
FRQQHFWLRQLVDVVRFLDWHGZLWKFRRUGLQDWLRQLQPDQDJHPHQW 
 &RQQHFWLRQVRISHUIRUPDQFHVZKLFKGRQRWQHHGVWDNHKROGHUV7KHVHDUHRIWHQ





,Q VXPPDU\ DW PLFUR OHYHO GLIIHUHQW SHUIRUPDQFH LV FRQQHFWHG WKURXJK
VWDNHKROGHUVWKRVHQHHGQRVWDNHKROGHUDUHQRWRXUFRQFHUQDQGIRUPDVWDNHKROGHU
DQG SHUIRUPDQFH QHWZRUN RQ RQH KDQG SHUIRUPDQFH LQ DQ RUJDQLVDWLRQ GLUHFWO\






UROH LQ SHUIRUPDQFH GHFRPSRVLWLRQ DQG DJJUHJDWLRQ WKURXJK WKH PHFKDQLVPV WR
FRQYHUWLQGLYLGXDOSHUIRUPDQFHLQWRRUJDQLVDWLRQDOSHUIRUPDQFHDQGWKHUHIRUHIRUP
WKH SHUIRUPDQFH VWDNHKROGHU QHWZRUN RI WKH RUJDQLVDWLRQ ZKLFK FRQVLVWV RI WKH
FKDLQVRI³VWDNHKROGHUĺSHUIRUPDQFHĺVWDNHKROGHU´DVGLVFXVVHGDERYH6LPLODU
EXW GLIIHUHQW LGHDV KDYHEHHQ XVHG LQ 660 ZKHUH DFWLRQV QRW SHUIRUPDQFH DQG
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN




(VVHQWLDOO\ WKHUHDUH WZR ZD\V WRGHSLFW DSHUIRUPDQFHVWDNHKROGHUQHWZRUN







HJ 6WUDWHJ\ 0DS LQ %6& DQG ZKDWZK\KRZ VHTXHQFH LQ 660 RQH RQO\
FRQFHQWUDWHV RQ WKH QHWZRUN RI WKH SHUIRUPDQFHV DQG WKXV WKH DERYH VWUXFWXUH LV










   

WKLVUHJDUGV660KDVDQLQQRYDWLYHSURFHGXUHWRSODQDQGH[HFXWHWKHDFWLRQV%\
DGRSWLQJ WKH LGHD LQ 660 RXU IUDPHZRUN LQFOXGHV UHEXLOGLQJ WKH SHUIRUPDQFH
QHWZRUNDVDEDVLFPHDQWRLPSURYHSHUIRUPDQFH,QWKLVSURFHVVZHIROORZWKHORJLF




LQ WKHQH[W VHFWLRQ ,QGHYHORSLQJ WKHSHUIRUPDQFH QHWZRUNHLWKHU DFWLRQVFDQEH
IXUWKHU GHFRPSRVHG RU WKH SHUIRUPDQFH FRQQHFW WR IXUWKHU VWDNHKROGHUV DQG






$Q RUJDQLVDWLRQ KDV LWV NH\ VWDNHKROGHUV WR GHFLGH LWV NH\ REMHFWLYHV DQG
VWUDWHJLHV DQG WKHQ KDV RU SODQV D VHW RI DFWLYLWLHV DFWLRQ VHWV ZKLFK ZLWK WKH
VWDNHKROGHUV FDUU\ RXW WKH VWUDWHJLHV DQG KRSHIXOO\ OHDG WR WKH VDWLVIDFWRU\
FRPSOHWLRQRIWKHREMHFWLYHV7VDQJ-DUGLQHHWDO&OHDUO\WKHUHVROXWLRQRI










   

GHVFULEHV KRZ WKH RUJDQLVDWLRQDO SHUIRUPDQFH LV DJJUHJDWHG DQG GHFRPSRVHG
)XUWKHUPRUH DQ RUJDQLVDWLRQ RIWHQ KDV VRPH NH\ SHUIRUPDQFH DQG WKHQ ZH FDQ
LGHQWLI\ WKH NH\ SHUIRUPDQFH QHWZRUN ZKLFK LV QHFHVVDU\ WR DFKLHYH WKH NH\
SHUIRUPDQFH:HFDOOLWWKHSHUIRUPDQFHWUHH37VLQFHLWRIWHQKDVDWUHHVWUXFWXUH
/HW XV HPSKDVL]H WKDW WKH GLUHFW VWDNHKROGHUV DUH LPSRUWDQW LQ EXLOGLQJ DQ
RUJDQLVDWLRQ¶V SHUIRUPDQFHJHQHUDWLRQ DQG PDQDJHPHQW SURFHVVHV ZKLFK SURYLGH
LQGLVSHQVDEOHUHVRXUFHVDQGIRUPHQYLURQPHQWDOIDFWRUVIRUSHUIRUPDQFHQHWZRUNV
&RQVHTXHQWO\ WKH FUXFLDO LQWHUQDO PDQDJHULDO DQG RSHUDWLRQDO HOHPHQWV LH
PDQDJHPHQW SDWWHUQ NH\ VXFFHVV IDFWRUV RUJDQLVDWLRQDO FXOWXUH DQG WKH NH\
H[WHUQDO HOHPHQWV LH UHODWLRQVKLS ZLWK VXSSOLHUV DQGRU FXVWRPHUV RI DQ
RUJDQLVDWLRQ FDQ EH UHIOHFWHG LQ WKH 30 SURFHVV WKURXJK JHWWLQJ WKH VWDNHKROGHUV
LQYROYHG)XUWKHUPRUHZHFDQDGGWKHVWDNHKROGHUVLQWRWKHSHUIRUPDQFHQHWZRUNV
DQG LQWURGXFH SHUIRUPDQFHVWDNHKROGHU QHWZRUNV DQG SHUIRUPDQFHVWDNHKROGHU
VWUXFWXUH +RZHYHU WKH\ DUH VLPLODU DQG ZH ZLOO IXUWKHU GLVFXVV WKH UROHV RI
VWDNHKROGHUVLQGHYHORSLQJ306EDVHGRQSHUIRUPDQFHVWUXFWXUHLQJUHDWGHWDLOVODWHU
7R WKLVHQGZHRIWHQZLOOQHHGPRUHWKDQ MXVW WKH LQYROYHGVWDNHKROGHUV ,Q VRPH
FLUFXPVWDQFHV VSHFLILF PHWKRGV DQG WRROV DUH QHHGHG WR ORFDWH LQGLVSHQVDEOH







ORJLFDO UHODWLRQVKLSV EHWZHHQ HDFK RI WKH DFWLYLWLHV LQ WKH SURFHVV RI SHUIRUPDQFH
JHQHUDWLQJDVGLVFXVVHGLQVHFWLRQDERYH7KHWRSQRGHVRIWKHSHUIRUPDQFHVWUXFWXUH
VKRXOGEHLWVRUJDQLVDWLRQDOSHUIRUPDQFHDQGWKHERWWRPQRGHVRIWHQUHSUHVHQWWKH





   

H[SODLQHGODWHURQ7KH37LVWKHFUXFLDOSDUWRIWKHSHUIRUPDQFHVWUXFWXUHZKHUH30
FRQFHQWUDWHV PRVWO\ ,Q IDFW D 37 OLNHO\ FRQVLVWV RI QRW RQO\ SK\VLFDO EXVLQHVV
SURFHVVHVEXWDOVRNH\PDQDJHPHQWSURFHVVHV3HUIRUPDQFHVWUXFWXUHDQGWUHHLQDQ
RUJDQLVDWLRQFDQEHGHVLJQHGDQGGHYHORSHGLQGLIIHUHQWZD\VRQHLVWRIROORZWKH
FXUUHQW RUJDQLVDWLRQ¶V VWUDWHJLHV DQG WKH RSHUDWLRQ SURFHVVHV )RU LQVWDQFH WKH
VFRUHFDUGPHWKRGVFDQGHYHORSDSHUIRUPDQFHVWUXFWXUHDFFRUGLQJWRVRPHSUHIL[HG
ORJLFDO IUDPHZRUNV7KH RWKHU ZD\ LV WR UHEXLOG EXVLQHVV SURFHGXUHV E\ DSSO\LQJ
VRPHDSSURDFKHVOLNH660DQGGLVFXVVLQJZLWKNH\VWDNHKROGHUV/LX0HQJHWDO
,QSUDFWLFHWKHWZRDSSURDFKHVFDQEHPL[HG 








/HW XV WDNH D FRPSDQ\ DV WKH H[DPSOH WR HODERUDWH DVVXPLQJ RQH RI WKH




   

LV DFFRPSOLVKDEOH RU QRW +RZHYHU VRPH RI WKH RWKHU DFWLRQV VXFK DV PDUNHW
LQIRUPDWLRQFROOHFWLRQ+5VXSSRUWHYHQZRUNSODFHFOHDQLQJDOVRFRQWULEXWHWRWKH
WRSSHUIRUPDQFHLQGLUHFWO\$OOWKHSHUIRUPDQFHRIWKHDERYHDFWLRQVZLWKGLIIHUHQW


















7KHUH DUH WZR EDVLF PDQDJHULDO WRROV IRU PDQDJLQJ D 37 2QH LV WKH
GHSDUWPHQWDO VWUXFWXUH RU RUJDQLVDWLRQDO FKDUW DQG RQH LV WKHLU NH\ SHUIRUPDQFH
LQGLFDWRUV.3,VWRPHDVXUHWKHLUSHUIRUPDQFH
$ SHUIRUPDQFH XQLW FRQWDLQV D VXESHUIRUPDQFH QHWZRUN RI WKH ZKROH
RUJDQLVDWLRQNH\VWDNHKROGHUVDQGUHVRXUFHVWRDFKLHYHFHUWDLQSHUIRUPDQFHJRDOV
WKDW DUH GHILQHG DQG PHDVXUHG YLD SHUIRUPDQFH VHW $ SHUIRUPDQFHV VHW RI D
SHUIRUPDQFH XQLW FRQVLVWV RI LWV REMHFWLYHV DQG FRUUHVSRQGLQJ PHWULFV WR FRQYH\
PDQDJHULDOJRDOVDQGPHDVXUHLWVSHUIRUPDQFH0RUHRYHULIDSHUIRUPDQFHXQLWRQO\
FRQWDLQV WKH LQGLVSHQVDEOH VXESHUIRUPDQFH QHWZRUN DQG VWDNHKROGHUV IRU LWV
REMHFWLYHVLWLVUHIHUUHGWRDVD³OHDQSHUIRUPDQFHXQLW´ 






LWV SHUIRUPDQFHPHWULFFDQEHGHVLJQHGYLD WKH( WKHRU\ LQWURGXFHG LQ/LX HWDO










   

$SHUIRUPDQFHXQLWFRXOGEHFRLQFLGHQWZLWKDGHSDUWPHQWRIDQRUJDQLVDWLRQ¶V









SURILW UDWH WKURXJK SURGXFWV LQQRYDWLRQ´ 2EYLRXVO\ WKH 5	' DQG SURGXFWLRQ
SHUIRUPDQFHDUHWKHFUXFLDORQHVXQGHUWKHFXUUHQWREMHFWLYH7KHUHIRUHWKHUHODWHG
SDUW RI WKH 37 VKRXOG EH GHYHORSHG DURXQG WKH QRGHV UHODWHG WR DFKLHYLQJ WKHVH
SDUWLFXODU SHUIRUPDQFH FULWHULD 7KLV SURGXFWLRQRULHQWHG SHUIRUPDQFH PDS LV
LOOXVWUDWHGLQ)LJXUH
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN





UHODWHG QRGHV $FFRUGLQJO\ WKH SHUIRUPDQFH VHW RI WKHXQLW FRQWDLQV SHUIRUPDQFH
REMHFWLYHVDQGPHWULFVXQGHU WKHVDPHWKHPHV7KHUHDUH WZRPDLQ VRXUFHVRI WKH




SHUIRUPDQFHXQLWVKRZHYHU VKHG OLJKWRQDQRUJDQLVDWLRQ¶VSRWHQWLDO UHIRUPDWLRQV
DQGKHQFHWKH\DUHYHU\XVHIXOIRURUJDQLVDWLRQVZLWKVWUXFWXUHUHIRUPDWLRQLQWHQWLRQV
ZKLFKZLOOEHHODERUDWHGODWHU






   

0RUHRYHU WKH FRQILJXUDWLRQ RI DERYH WKUHH HOHPHQWV LV GHWHUPLQHG E\ DQ
RUJDQLVDWLRQ¶VREMHFWLYHDQGVWUDWHJLHVIXQGDPHQWDOO\)RUH[DPSOHLIDFRPSDQ\¶V
NH\REMHFWLYHVDUHPRGLILHG WKHQHWZRUNV VHWVDQGXQLWV¶FRQILJXUDWLRQPD\KDYH
UHYROXWLRQDU\ FKDQJHV WRR )RU LQVWDQFH )LJXUH VKRZV WKH DERYHFRPSDQ\¶V












&RPSDULQJ ZLWK )LJXUH  HPSKDVLV RI WKH ZKROH 37 VKLIWHG IURP 5	'
SHUIRUPDQFH WR WKH VDOHVSHUIRUPDQFHDQG WKHSHUIRUPDQFHQRGHV LQ WKH37ZHUH
FKDQJHGDFFRUGLQJO\ WR VXSSRUW WKHPRGLILHGREMHFWLYH0RUHRYHU WKH UDQJHV DQG
LQWHUQDOFRQQHFWLRQVRIWKHSHUIRUPDQFHXQLWVZHUHFKDQJHGVLJQLILFDQWO\WRR±WKH
UDQJHRIVDOHVXQLWRQWKH37ZDVH[WHQGHGJUHDWO\7KHODVWGLIIHUHQFHLVWKHFRQWHQWV













































ZLWK LWV NH\ VWDNHKROGHUV DFFRUGLQJ WR LWV NH\ REMHFWLYHVVWUDWHJLHV DQG WKHQ
SURSHUO\PDQDJLQJSHUIRUPDQFHWUHHWKURXJKSHUIRUPDQFHVHWVDQGXQLWV
&RPSDULQJZLWKWKHH[LVWLQJIUDPHZRUNVRXU37IUDPHZRUN¶VQHWZRUNYLHZLV
PRUH IRFXVHG RQ WKH JHQHUDWLRQ RI SHUIRUPDQFH ZKLFK HQVXUHV LWV DGYDQWDJHV DV





DQG VWUDWHJLHV 6LQFH SHUIRUPDQFH FRQVLVWV RI LQWHQGHGDFWLRQV ZH EXLOG D 37 E\
ILUVWO\LGHQWLI\LQJLWVREMHFWLYHVDQGWKHQGHFLGLQJSRVVLEOHDFWLRQVWRDFKLHYHWKHP
ZLWK NH\ VWDNHKROGHUV LWHUDWLYHO\ DFFRUGLQJ WR UHOHYDQW VWUDWHJLHV VHW E\ WKH
RUJDQLVDWLRQ   
L ,I WKH REMHFWLYHV FDQ EH ODUJHO\ DFKLHYHG WKURXJK WKH H[LVWLQJ RSHUDWLRQ
SURFHVVHVRQHFDQMXVWDSSO\WKH%6&RU36&WRGHFRPSRVHWKHREMHFWLYHV
DQGVWUDWHJLHVWRGHFRPSRVHLWVWRSVWUDWHJLHVREMHFWLYHVVWUDLJKWIRUZDUGLQ
D WRSGRZQ PDQQHU DV WKH ORFDO VWDNHKROGHUV FDQ DFFRPSOLVK WKH JLYHQ
REMHFWLYHVEDVHGRQWKHLUNQRZOHGJHDQGH[SHULHQFHV
 













D FDVH RIWHQ FRPELQHG HIIRUWV IURP WRS PDQDJHUV EDVH VWDII DQG HYHQ
H[WHUQDO H[SHUWV DUH QHHGHG ± WKH WRS PDQDJHUV FDQ GHVFULEH RYHUDOO















HPSKDVLV LQ WKHRUJDQLVDWLRQVWUXFWXUH UHEXLOGLQJSURFHVV+RZHYHU WKH IROORZLQJ
SULQFLSOHVDUHYHU\XVHIXOIRUIRUPLQJSHUIRUPDQFHXQLWV 
L ,Q HIIHFWLYHQHVVRULHQWHG RUJDQLVDWLRQV UHSUHVHQWHG E\ JRYHUQPHQW DQG
XQLYHUVLW\UHODWLYHO\LQGHSHQGHQWSHUIRUPDQFHXQLWLVWKHHPSKDVLVLQWKH
VWUXFWXUH UHEXLOGLQJ 5HHYHV 'XQFDQ DQG *LQWHU  7R WDNH D
XQLYHUVLW\DVDQH[DPSOHVFKRROVDUHFRUHSHUIRUPDQFHXQLWVWKDWJHQHUDWH
DQGDJJUHJDWHSHUIRUPDQFHLQWKHXQLYHUVLW\ZKLFKDUHIDLUO\LQGHSHQGHQW
0DNLQJ FRUH SHUIRUPDQFH XQLWV RSHUDWLQJ LQGHSHQGHQWO\ LV D NH\ LQ
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN
   

GHVLJQLQJ D YLUWXDO SHUIRUPDQFH XQLW IRU WKH HIIHFWLYHQHVVRULHQWHG
RUJDQLVDWLRQV






$EHOH7KHHPSKDVLVRI UHEXLOGLQJRUJDQLVDWLRQ VWUXFWXUH IRU WKH
HIIHFWLYHQHVVRULHQWHGRUJDQLVDWLRQV LV WKHFRRSHUDWLYH VWUXFWXUH OLQNLQJ
WKHVHXQLWV 

LLL 7KH GLIIHUHQFH RI 37 HPSKDVLV LV DOVR UHIOHFWHG LQ WKH FRQWHQWV RI
SHUIRUPDQFH VHWV 7KH HIIHFWLYHQHVVRULHQWHG RUJDQLVDWLRQV PD\ SUHIHU
FRQWHQWV UHIOHFWLQJ FXVWRPHUV¶ VDWLVIDFWLRQV DQG WKH HIILFLHQF\RULHQWHG





SHUIRUPDQFHXQLWV± IRUH[DPSOHE\DSSO\LQJ WKH.3, DQGSHUIRUPDQFHSODQ7KH
.3,VLQSHUIRUPDQFHVHWVDUHPHWULFVXVHGWRHYDOXDWHIDFWRUVWKDWDUHFUXFLDOWRWKH
VXFFHVVRIDQRUJDQLVDWLRQ$QGWKHWRRORISHUIRUPDQFHSODQLVDZRUNSODQIRUKRZ
WR DFFRPSOLVK WKHLU SHUIRUPDQFH WDVNV EHWZHHQ D OLQH PDQDJHU DQG VXERUGLQDWHV
ZKLFK LQFOXGLQJ GHWDLOV RI WKHLU NH\ ZRUNV UHVRXUFHV SHUIRUPDQFH DSSUDLVDO
SRWHQWLDO SUREOHPV LQ WKH ZRUN DQG UHZDUGV  7KH SURSHU DSSURDFK WR FDUU\ RXW
SHUIRUPDQFH SODQEDVHG PDQDJHPHQW LV GHSHQGLQJ RQ WKH FKDUDFWHULVWLFV RI DQ





   

7KH.3,V¶DSSURDFKHQDEOHVDFRPSDQ\LPSOHPHQWLQJLWVVWUDWHJLHVREMHFWLYHV
HIIHFWLYHO\ $QG WKH SHUIRUPDQFH SODQV KHOS VWDII DFFRPSOLVK WKHLU SHUIRUPDQFH
WDUJHWVZLWKFOHDUHUSDWKDQGVWURQJHUVXSSRUWV 
%XLOGLQJXSD306E\RXU37IUDPHZRUN LVDQ LWHUDWLYHSURFHVV ,QSUDFWLFH
EHFDXVH RI LQWHUDFWLYH UHODWLRQVKLSV EHWZHHQ SHUIRUPDQFH VHWV DQG KLHUDUFKLFDO
SHUIRUPDQFH XQLWV WKHLU FRQILJXUDWLRQV ZLOO EH DGMXVWHG VHYHUDO URXQGV E\
VWDNHKROGHUVEHIRUHLWVILQDOLVDWLRQWREHVHHQODWHU LQGHWDLO/HW¶VHPSKDVL]HKHUH
WKDWEXLOGLQJXSRIWKH306FDQEHPDGHLQGHSHQGHQWRIWKHRUJDQLVDWLRQ¶VH[LVWLQJ
IRUPDO VWUXFWXUH DQG WKHUHIRUH WR SURPRWH SRWHQWLDO RUJDQLVDWLRQ VWUXFWXUDO
LQQRYDWLRQV
,Q VXPPDU\ WKH 37 IUDPHZRUNFDQ KHOSRUJDQLVDWLRQV EXLOGLQJ XS D WDLORUHG
306DURXQGEXLOGLQJXSLWV37WRLPSOHPHQWLWVVWUDWHJLHVREMHFWLYHVHIIHFWLYHO\DQG
HIIHFWLYHO\7KHH[LVWHQFHRIWKH³YLUWXDOSHUIRUPDQFHXQLW´LQWKHIUDPHZRUNKHOSV






IDU WKH PRVW ZLGHO\ DSSOLHG IUDPHZRUN LW KHOSV RUJDQLVDWLRQV WR ³DOLJQ EXVLQHVV
DFWLYLWLHVWRWKHYLVLRQDQGVWUDWHJ\RIWKHRUJDQLVDWLRQLPSURYHLQWHUQDODQGH[WHUQDO
FRPPXQLFDWLRQVDQGPRQLWRURUJDQLVDWLRQSHUIRUPDQFHDJDLQVWVWUDWHJLFJRDOV%6,
´ &RPSDULQJ ZLWK WKH %6& RXU 37 30 IUDPHZRUN KDV IROORZLQJ IRXU
DGYDQWDJHV
 7KH %6& KLJKO\ UHOLHV RQ DQ RUJDQLVDWLRQ¶V H[LVWLQJ RSHUDWLRQV DQG IRUPDO
VWUXFWXUH WR FDUU\ RXW WRS FRPSRVLWLRQV VR LW KLQGHUV WKH SRWHQWLDO VWUXFWXUH
UHIRUPDWLRQ LQ WKH RUJDQLVDWLRQ +RZHYHU LQ WKH 37 30 IUDPHZRUN WKH
H[LVWHQFH RI YLUWXDO SHUIRUPDQFH XQLWV HQDEOHV RUJDQLVDWLRQV WR UHGHVLJQ WKHLU
RSHUDWLRQVDQGVWUXFWXUHVLQWKHGHFRPSRVLWLRQVDQGRUJDQLVDWLRQDOUHIRUPDWLRQV
DUHSURPRWHGDWWKHVDPHWLPH 
 7KH %6& JXLGHV RUJDQLVDWLRQV WR EXLOG XS WKHLU 306 WKURXJK IL[HG IRXU
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN
   

GLPHQVLRQLQDWRSGRZQZD\VRLWPD\QHLWKHUVXLWIRUQRQSURILWRUJDQLVDWLRQV
VLQFH WKHSURILWVDUHQRW WKHLUILUVWFRQFHUQQRU IRUKLWHFKHQWHUSULVHVWKDWWRS
REMHFWLYHVVWUDWHJLHV DUH IRUPHG LQ DQ XSERWWRPXS ZD\ ,Q RXU 37 30
IUDPHZRUNERWKWRSGRZQDQGERWWRPXSZD\VDUHDSSOLFDEOHZKLFKPHDQVDQ
RUJDQLVDWLRQ¶V 306 FDQ EH RULHQWHG RQ LWV WRS REMHFWLYHVVWUDWHJLHV RU RQ WKH
SURIHVVLRQDOVWDIIV¶LGHDV 
 7KH %6&¶VIL[HG IRXUGLPHQVLRQPDNHV LWGLIILFXOW WR DSSO\ ORFDOO\ VXFK DV
GHSDUWPHQWDORUGLYLVLRQDOOHYHO+RZHYHUWKH3730IUDPHZRUNRQO\UHTXLUHV
REMHFWLYHVRUWDVNVZKLFKGRQRWKDYHWREHWRSRQHVWRVWDUWWKHGHYHORSLQJRI













)RUXVHUVZKRZLVK WRHVWDEOLVKDFRPSUHKHQVLYH306ZLWKRXW UHIRUPLQJ LWV
FXUUHQWIRUPDORUJDQLVDWLRQDOFKDUWVLWLVQRWQHFHVVDU\WRWDNHYLUWXDOSHUIRUPDQFH
XQLWVLQWRDFFRXQWLQWKHSURMHFW 




   

7KH YLUWXDO SHUIRUPDQFH XQLWV KHOS WKH RUJDQLVDWLRQ UHYLHZLQJ LWV FXUUHQW
VWUXFWXUH WR RSWLPL]H LWV 30 SURFHGXUHV 2UJDQLVDWLRQDO VWUXFWXUH WUDQVIRUPDWLRQV











WRFRQVWUXFW WKHLU37V\VWHPV ,QWKH37306 WKHVWDNHKROGHUV¶ LQIOXHQFHVFDQEH













XQLTXH ZD\V WR DFKLHYH WKHLU NH\ REMHFWLYHV DQG VWUDWHJLHV 7KH PRVW REYLRXV
HPERGLPHQW DERXW DERYH GLIIHUHQFHV LV WKH RUJDQLVDWLRQ¶V SHUIRUPDQFH VHWV )RU
LQVWDQFHEHFDXVHRIWKHSURILWLQJLPSXOVHSULYDWHHQWHUSULVHVWHQGWRFRQILJXUHPRUH
&KDSWHU3HUIRUPDQFH7UHH$1HZ3HUIRUPDQFH0DQDJHPHQW)UDPHZRUN






,Q SUDFWLFH XVHUV¶ DQVZHUV WR DERYH WKUHH TXHVWLRQV DUH WLJKWO\ UHODWHG D
FRPSDQ\ ZLWK VWURQJ VKRUWWLPH SURILWLQJ LPSXOVH PD\ SD\ H[WUD DWWHQWLRQ RQ LWV
FXVWRPHUVDQGVHWWKHPDVWKHFRUHVWDNHKROGHUV&RUUHVSRQGLQJO\XQGHUWKHVKRUW
WLPH SUHVVXUH WKH FRPSDQ\ ZRXOG DYRLG WXUEXOHQFH LQ RSHUDWLRQ VR WKH
RUJDQLVDWLRQDOWUDQVIRUPDWLRQLVDOHVVOLNHO\FKRLFH
,QWKHIROORZLQJFKDSWHUVRIWKLVWKHVLVZHDUHJRLQJWRIXUWKHUDGGUHVVVSHFLILF
DSSURDFKHV WR WKH 37 IUDPHZRUN IRU WKH VDNH RI LPSURYLQJ LWV IHDVLELOLW\ LQ





   

&KDSWHU &DVH6WXG\RI+%&RPSDQ\





$IWHU \HDUVRIGHYHORSPHQW WKH +%&RPSDQ\ KDV EHFRPH RQH RI WKH OHDGLQJ





WRQQHV RI ZDWHUEDVHG SDLQWV 0RUHRYHU LWV FRQVWUXFWLRQ FDSDELOLW\ JURZWK LV WR
VTXDUHPHWUHVIRUPHWDOFRDWLQJVTXDUHPHWUHVIRUFRQVWUXFWLRQ
FRDWLQJDQGVTXDUHPHWUHVIRUWHUUDFHFRDWLQJ
7KH URFNHWLQJ RI WKH PDQXIDFWXULQJ DQG SURMHFWLQJ FDSDELOLWLHV EULQJV ODUJH
SURILWV WR WKH FRPSDQ\ ± LWV QHW SURILWV UHDFKHG *%3  PLOOLRQ LQ  DQG DUH
H[SHFWHGWREH*%3PLOOLRQLQWKHILVFDO\HDU
7RVXVWDLQDEO\DFKLHYHWKHVWUDWHJLHVDQGLQFUHDVHLWVFRUHFRPSHWLWLYHQHVV+%
&RPSDQ\ LQYLWHV WKH SHUIRUPDQFH PDQDJHPHQW 30 FRQVXOWLQJ JURXS RI .HQW
EXVLQHVVVFKRROWRFDUU\RXWDPDQDJHPHQWGLDJQRVLVDQGLPSURYHPHQWSURMHFW7KH\
ZLVKWRVROYHWKHH[LVWLQJPDQDJHULDOSUREOHPVDQGUHIRUPLWVPDQDJHPHQWV\VWHP
WKURXJKEXLOGLQJDFRPSUHKHQVLYHSHUIRUPDQFHPDQDJHPHQW V\VWHP306 LQ WKH
&KDSWHU&DVH6WXG\RI+%&RPSDQ\





WKH ZKROH SURMHFW 7KH JURXS FRQVLVWV RI H[WHUQDO SHUIRUPDQFH H[SHUWV WKH
KHDGTXDUWHUV RI +% &(2 DQG GHSXW\ &(2V VHQLRU PDQDJHUV IURP WKH NH\
GHSDUWPHQWV VDOHV PDUNHWLQJ 5	' PDQXIDFWXULQJ FXVWRPHU VHUYLFH DQG
DGPLQLVWUDWLYHRIILFHDQGVRPHNH\VWDIILQNH\GHSDUWPHQWV
$IWHU FRQILUPLQJ WKH PHPEHUV RI WKH JURXS VHPLVWUXFWXUHG LQWHUYLHZV DUH
FDUULHGRXWLQOD\HUVRIPDQDJHUVVXSHUYLVRUVDQGVXERUGLQDWHVRI+%7KHTXHVWLRQV
RI WKH LQGHSWKLQWHUYLHZVIRFXVRQ WKHGDLO\ZRUNFRQWHQWHPSKDVLVLQJ ORFDODQG
JOREDORSHUDWLRQREMHFWLYHVPDQDJHULDOSURFHGXUHVDQGH[LVWLQJPDQDJHULDOLVVXHV
































WKH GHWDLOHG ILUVWOLQH PDQDJHPHQW WKH &(2 LV DOVR WKH H[SHUW RQ PDQXIDFWXULQJ
PDQDJHPHQWZKLFKLVQRWXQXVXDOLQ&KLQHVHVPDOODQGPHGLXPHQWHUSULVHV60(V











%HFDXVH WKH WRS DQG PLGGOH PDQDJHUV DUH KLJKO\ LQYROYHG LQ WKH ILUVWOLQH
RSHUDWLRQV DQG WKH PRVW RUJDQLVDWLRQDO FKDUWV RI +% DUH VKRUW WKH FRPSDQ\ KDV
DGRSWHGWKHLGHDRIPDQDJHPHQWE\REMHFWLYH0%2WRFRQWUROLWVSHUIRUPDQFH
&KDSWHU&DVH6WXG\RI+%&RPSDQ\




\HDU DQG WKHVH REMHFWLYHV XVXDOO\ IRFXV RQ WKH ILQDQFLDO SHUIRUPDQFH RI WKH
FRPSDQ\ HJ VDOHV YROXPH QHW SURILWV GHEW WR DVVHWV UDWLR HWF 7KH
GHSDUWPHQWDOPDQDJHUVEHFRPHLQYROYHGLQWKHVHWWLQJRIREMHFWLYHVWRDOLPLWHG
H[WHQW ZKLFK PHDQV WKH REMHFWLYHV DUH JHQHUDWHG ODUJHO\ GHSHQGLQJ RQ WKH
LQIRUPDWLRQDQGSODQVRIWKHWRSPDQDJHPHQW
 7KH&(2DQGGHSXW\&(2VIXUWKHUEUHDNGRZQWKHWRSREMHFWLYHVLQWRRSHUDWLRQ
WDUJHWV EHORQJLQJ WR GLIIHUHQW GHSDUWPHQWV ,Q WKLV VWHS D FURVVGHSDUWPHQW
PHHWLQJ ZLOO EH KHOG WR GLVFXVV WKH RYHUDOO FRPSHWLWLYH VWUDWHJLHV RI +% WR
DFKLHYH WKH WRS REMHFWLYHV ,Q WKH HQG RI WKH PHHWLQJ WKH FRUH GHSDUWPHQWV
XVXDOO\WKHVDOHVPDUNHWLQJPDQXIDFWXULQJDQG5	'ZLOOEHDVVLJQHGVHYHUDO
YHU\ FOHDU XVXDOO\ QXPHULFDO RSHUDWLRQ WDUJHWV VXFK DV µLQFUHDVH WKH VDOHV
YROXPHRIWKH3URGXFW$E\[¶DQGµILQDOLVHWKH5	'RI3URGXFW%QRODWHU
WKDQ ; PRQWK¶ IRU VDOHV DQG µLQFUHDVH WKH \LHOG RI 3URGXFW $ E\ [¶ IRU
PDQXIDFWXULQJ
 7KH GHSDUWPHQW PDQDJHUV ZLOO KROG YHU\ VLPLODU MRLQW PHHWLQJV RQ WKH
GHSDUWPHQWDOOHYHOWRFODULI\VSHFLILFFRPSHWLWLYHVWUDWHJLHV7KHREMHFWLYHVZLOO
EH IXUWKHU GLYLGHG LQWR WKH VXEGLYLVLRQV RI WKH GHSDUWPHQWV DFFRUGLQJ WR WKH





















DV FRPSUHKHQVLYH SHUIRUPDQFH PHDVXUHPHQW SHUIRUPDQFH JXLGDQFH DQG
SHUIRUPDQFHIHHGEDFN
7KH 0%2EDVHGSHUIRUPDQFHFRQWURO V\VWHP GURYH WKHFRPSDQ\ ZHOO LQ WKH
LQLWLDOVWDJHRI WKHEXVLQHVV VLQFHPRVWRI WKHQHFHVVDU\SHUIRUPDQFHFRRUGLQDWLRQ
FDQEHDFFRPSOLVKHG WKURXJK IDFHWRIDFH FRPPXQLFDWLRQV DPRQJ WKHGHSDUWPHQW
GLUHFWRUVLQDVPDOOEXVLQHVV+RZHYHUZLWKWKHH[SDQGLQJRIWKHVFDOHRI+%WKH





LQ WKH GDLO\ RSHUDWLRQV RI +% KDYH EHHQ LGHQWLILHG $IWHU VXPPDULVLQJ DQG
FRPPXQLFDWLQJZLWKWKHKHDGTXDUWHUVRI+%WKHNH\LVVXHVRI+%DUHFRQILUPHGDV
IROORZV
 7KH FXUUHQW SHUIRUPDQFH FRQWURO V\VWHP RYHUHPSKDVLVHV SHUIRUPDQFH









 7KHFXUUHQWSHUIRUPDQFHFRQWURO V\VWHPLVGLIILFXOW WRDOWHU WRPDWFK WKH
IDVWFKDQJLQJRUJDQLVDWLRQDOFKDUWRI+%LQWLPH
&KDSWHU&DVH6WXG\RI+%&RPSDQ\





DQG GHSOR\ WRS REMHFWLYHV UHO\LQJ RQ WKH H[LVWLQJ VWUXFWXUH PD\ KLQGHU IXUWKHU
DGMXVWPHQWDQGRSWLPLVDWLRQRIRUJDQLVDWLRQDOFKDUWVIRU60(V
7KHUHIRUH WKH QHZ 306 VKRXOG IRFXV RQ WKH SURFHGXUHV RI WKH SHUIRUPDQFH
JHQHUDWLRQ LQVWHDG RI RQ WKH FXUUHQW RUJDQLVDWLRQDO FKDUWV RI +% ,I VR WKH 30
RSHUDWLRQVFDQEHFDUULHGHYHQZKHQDGMXVWPHQWVWRWKHRUJDQLVDWLRQDOFKDUWVKDSSHQ




7KH VWDII RI +% HVSHFLDOO\ WKRVH IURP WKH 5	' DQG VDOHV GHSDUWPHQWV
FRPSODLQWKDWWKH\FDQQRWJDLQHQRXJKUHVRXUFHVDQGRSSRUWXQLWLHVWREHWUDLQHGDQG
GHYHORSHG ODUJHO\ EHFDXVH WKH WUDLQLQJ PRGXOH LV PLVVLQJ IURP WKH FXUUHQW














   

WKHUHDUHWZRPDLQUHTXHVWVRI+%WKDWFDQQRWEHPHWSURSHUO\E\WKH%6&IUDPHZRUN
)LUVW +% KDV PDQ\ µVRIW WDUJHWV¶ LQ LWV VWUDWHJLHV VXFK DV WKH FRQWHQWV RI
RUJDQLVDWLRQDOFXOWXUHDQGWKHVHVRIWIDFWRUVFDQQRWEHHDVLO\LQWHJUDWHGLQWRD306
SURSHUO\E\%6&/LXHWDO7KHVHFRQG UHDVRQ LV WKDW WKHUHDUHPDQ\QHZ
VWUDWHJLFIDFWRUVLQWKHFXUUHQWWHUPRIVWUDWHJLHVRI+%VRWKHLQQRYDWLYHPHWKRGVRI
RSHUDWLRQDQGPDQDJHPHQWDUHQHHGHGLQWKH306WRSURPRWHWKHDFFRPSOLVKPHQW
RI WKH QHZ VWUDWHJ\ +RZHYHU LQ WKH LPSOHPHQWDWLRQ RI %6& WKH FXUUHQW
RUJDQLVDWLRQDOVWUXFWXUHDQGPDQDJHULDOSURFHGXUHVDUHXVXDOO\DGRSWHGWRFDUU\RXW









µ+RZ VKRXOG LW EH GRQH"¶ WKH NH\ SURFHVVHV DWWULEXWLQJ WR WKH WRS VWUDWHJLHV DQG
REMHFWLYHV DUH V\VWHPDWLFDOO\ LGHQWLILHG ,Q FRPSDULVRQ ZLWK WKH %6& WKH NH\






7KH LPSOHPHQWDWLRQ SURFHGXUHV RI WKH SURMHFW FDQ EH VXPPDULVHG LQ WKH
IROORZLQJILYHVWHSV
L 7RSGHFRPSRVLWLRQ,GHQWLI\WKH.3VIRUHDFKFULWLFDORSHUDWLRQ7KHQGHSLFW
ORJLF UHODWLRQVKLSV WR IRUP WKH PDLQ EUDQFKHV RI WKH 37 DQG DVFHUWDLQ WKH
SULPDU\IRFXVDQGRYHUDOOVWUDWHJLHVIRUWKHVHRSHUDWLRQV7KLVSURFHVVFDQEH
&KDSWHU&DVH6WXG\RI+%&RPSDQ\





WR D VHULHV RI VXEDFWLRQV WKDW VXSSRUW WKHLU XSSHU OHYHO REMHFWLYH MRLQWO\
0HDQZKLOH DOO RI WKH GHFRPSRVHG VXEDFWLRQV VKRXOG HQVXUH WKH
DFFRPSOLVKPHQWRIWKHRYHUDOOJRDOVDQGREMHFWLYHVRIWKHFRPSDQ\WKHKRZ
$WWKLVVWDJHWKHVHVXEDFWLYLWLHVRUDFWLRQVPD\EHGLIIHUHQWIURPWKHFXUUHQW
SUDFWLFHV LQ WKH FRPSDQ\ DQG FRQVHQVXV QHHGV WR EH DFKLHYHG EHWZHHQ
PDQDJHPHQW DQG HPSOR\HHV7KLV VWHS WHQGV WR LQYROYH IDFLOLWDWRUV KDYLQJ
GLVFXVVLRQV ZLWK LQWHUQDO DQG H[WHUQDO VWDNHKROGHUV 7KHVH GLVFXVVLRQV











WKH SHUIRUPDQFH FULWHULRQ WR IRUP D FRPSOHWH SHUIRUPDQFH PHWULF ,I WKH





ILQLVK ZKHQ DOO WKH .3V DQG WKHLU NH\ SHUIRUPDQFH LQGLFDWRUV .3,V DUH
FOHDUO\VHHQRUXQWLOIHOWQHFHVVDU\
Y $FFRUGLQJ WR WKHPDQDJHULDO QHHGV RI WKH RUJDQLVDWLRQ FRPSOHWH.3V DQG
FRUUHVSRQGLQJ.3,VFDQEHGHYHORSHGZLWKGHVLUDEOHOHYHOVRIGHWDLO2IWHQ
WKHPDQDJHUVZLOOGLVWULEXWH WKH.3V WR WKHLU NH\ VWDIIDV MRE DVVLJQPHQWV
&KDSWHU&DVH6WXG\RI+%&RPSDQ\





REMHFWLYHV NH\ VWUDWHJLHV FXOWXUH DQG DFWLYLWLHV SURGXFWLRQ PDUNHWLQJ GHVLJQ
5	'DQGVHUYLFHRIWKH+%&RPSDQ\WRLQWHJUDWHWKHPLQWRWKHQHZ306+HUH









LWV FXUUHQW SHUIRUPDQFH VWUXFWXUH WR ILW ZLWK WKH QHZ SHUIRUPDQFH JHQHUDWLRQ
SURFHGXUHV
0HDQZKLOH EDVHG RQ WKH FRQILUPHG .3V ZH FDQ GHYHORS .3,V DQG IXUWKHU















FRUUHVSRQGLQJ µVRIW IDFWRUV¶ VXFKDVRUJDQLVDWLRQDO FXOWXUH WR OHDG WKHRSHUDWLRQV




VWUDWHJLHV )URP WKH GLVFXVVLRQV LW EHFDPH DSSDUHQW WKDW +%¶V FRUH YDOXH ZDV WR
FUHDWH DQ DPELWLRXV OHDUQLQJ DQG LQQRYDWLYH HQYLURQPHQW IRU WKHLU HPSOR\HHV WR
IORXULVK 7KH XQGHUO\LQJ SKLORVRSK\ EHLQJ DQ DOOZLQ RUJDQLVDWLRQDO FXOWXUH WR
VXFFHVVIXOO\ FRPSHWH LQ WKH FKDOOHQJLQJ &KLQHVH PDUNHWSODFH WKDW DOVR KDG WR EH
HPEHGGHGLQWKHQHZ306
)XUWKHUPRUH+%¶VVWUDWHJLFSULRULW\ZDVWRPDQDJHLWVVXSSO\FKDLQVHQGWRHQG
DQG SURDFWLYHO\ UHVSRQG WR FRQVXPHU GHPDQGV DQG QHHGV 7KLV VWHS QHFHVVLWDWHV
GHYHORSLQJVWURQJSDUWQHUVKLSVDQGSURYLGLQJQRWRQO\SURGXFWVEXWDOVRSDLQWLQJDQG
GHFRUDWLQJ VHUYLFHV IRU FXVWRPHUV ,QWHUPHGLDULHV VXFK DV ORFDO GHDOHUV DQG
FRQVWUXFWLRQFRPSDQLHVZHUHVRXJKWDQGLQFOXGHGLQFROODERUDWLYHGLVFXVVLRQV,WZDV
QRWHG WKDW WKH FRDWLQJ LQGXVWU\ LV PDWXUH ZLWK ERWK TXDOLW\ DQG FRVWV EHLQJ YHU\
VLPLODUDFURVVWKHVHFWRU7KXVTXDOLW\LVQRW WKHVROHGLIIHUHQWLDWLQJIDFWRUDPRQJ
+%¶V SHHUV &XVWRPHU FKRLFHV RIWHQ GHSHQG RQ ORFDO GHDOHUV DQG FRQVWUXFWLRQ























&RQVLGHULQJ WKH FRUH RSHUDWLRQV RI +% DUH UHODWLYHO\ VLPSOH DQG LWV WRS
REMHFWLYHVDUHDOVRQRWFRPSOH[WKHWHDPGHFLGHGWRHPSOR\WKHVWUDWHJ\PDSPHWKRG
WRFDUU\RXWWKHWRSEUHDNGRZQ7KHVWUDWHJ\PDSPHWKRGFDQKHOSIXUWKHUOLQNWKH










   

z 0DUNHWLQJ RSHUDWLRQ WR LGHQWLI\ WKHQHHGV RI WKHFXVWRPHUV LQD WLPHO\ DQG
DFFXUDWHPDQQHU
z 5	'RSHUDWLRQ WRVDWLVI\ WKHQHHGVRI WKHFXVWRPHUVWKURXJK LPSURYLQJ WKH















%DVHG RQ WKH WRS REMHFWLYHV WKH WHDP EUHDNV GRZQ DQG GHSOR\V WKH VDOLHQW
REMHFWLYHV DQG VWUDWHJLHV E\ DSSO\LQJ 660 WR UHIRUPXODWH WKH .3V WKDW DUH QRW LQ
DOLJQPHQWZLWKVWUDWHJLFREMHFWLYHV'XULQJWKLVSKDVHWKHIRFXVLVRQLQWURGXFLQJWKH
FROODERUDWLYHFKDQJHVWRWKHLQQRYDWLYHH[LVWLQJSURFHVVHV






















WR QHZ PDUNHWV PHDQZKLOH WKH FDSDELOLWLHV RI WKH FXUUHQW VDOHV WHDPV VKRXOG EH
IXUWKHUGHYHORSHG)XUWKHUPRUHWKHPDUNHWLQIRUPDWLRQQHHGVWREHXSGDWHGWRJUDVS
WKH QHZ WUHQGV RI WKH PDUNHW $SDUW IURP WKHVH SDLQWLQJ HQJLQHHULQJ LV WKH QHZ
HPSKDVLVWRLQFUHDVHSURILWV)LQDOO\VRPHPDQDJHULDORSHUDWLRQVVXFKDVFXVWRPHU
UHODWLRQVKLS PDQDJHPHQW VDOHV LQIRUPDWLRQ SODWIRUP PDQDJHPHQW DQG VDOHV
SODQQLQJDUHDOVRFUXFLDOVWHSVWRDFFRPSOLVKWKHGHSDUWPHQWDOVWUDWHJ\
,Q WKH DERYH 660EDVHG EUHDNGRZQ SURFHVVHV WKH LQYROYHPHQW RI WKH NH\
VWDNHKROGHUV LVKLJKO\FUXFLDOVLQFHDFRQVHQVXV LVRQO\UHDFKHGDPRQJ WKHPDIWHU
URXQGVRIGLDORJXHDIWHUZKLFKWKHEUHDNGRZQSODQFDQEHILQDOLVHG













(QKDQFLQJ WKH VNLOOV LQWHJULW\ DQG TXDOLWLHV RI WKH VDOHV WHDP WKURXJK
WUDLQLQJJXLGDQFHDQGVXSHUYLVLRQ
3HUIRUPPDUNHWDQGSURGXFWUHVHDUFKWRXQGHUVWDQGFXVWRPHUQHHGV
([SDQGLQJSDLQWLQJ HQJLQHHULQJ VHUYLFH ODERXUPDWHULDO HQJLQHHULQJ DQG











GHWDLOV 'XULQJ GLVFXVVLRQV DQG IHHGEDFN LW PD\ EH QHFHVVDU\ WR LQWURGXFH ERWK
FKDQJHV LQ RSHUDWLRQV DQG PDQDJHPHQWV )RU LQVWDQFH EDVHG RQ WKH FRQFHSWXDO
GHFRPSRVLWLRQ SODQ VHYHUDO GHSDUWPHQWV IHHGEDFNHG WKDW LW ZRXOG EH YHU\
FKDOOHQJLQJIRUWKHPWRKDQGOHLQFUHDVLQJDPRXQWRI+50LVVXHVDQGVXJJHVWHGWR
IRUPDQHZ+50GHSDUWPHQWWRXQGHUWDNH+5UHOHYDQWZRUNV$QGWKHVHVXJJHVWLRQV
ZHUH KLJKO\ YDOXHG E\ WKH KHDGTXDUWHUV DQG D QHZ +50 GHSDUWPHQW ILQDOO\










































































































SURFHVVHV OLVWHG LQ WKH FRQFHSWXDO GHFRPSRVLWLRQ SODQ ZHUH EURNHQ GRZQ
VWUDLJKWIRUZDUGO\ WKURXJK WKH H[LVWLQJ RSHUDWLRQDO RU PDQDJHULDO SURFHVVHV RI +%
DFFRUGLQJWRWKHMREGHVFULSWLRQVRIHDFKGHSDUWPHQW:KHQWKHNH\SURFHVVHVKDYH







PDQDJHPHQW WKH VHFRQG OHYHO SURFHVVHV ZHUH GHSOR\HG GLUHFWO\ WKURXJK +%¶V
FXUUHQWRSHUDWLRQVDVWKHFRQWHQWVLQWKHIRXUWKFROXPQ0HDQZKLOHWKHRSHUDWLRQDO
DQG PDQDJHULDO SURFHVVHV RI +% ZHUH FRQVLGHUHG KROLVWLFDOO\ XQGHU WKLV
GHFRPSRVLWLRQ DSSURDFK ZKHUH JLYHV PRUH URRP IRU FDUU\LQJ RXW IXUWKHU





RXWGDLO\PDQDJHPHQWHIIHFWLYHO\)RU LQVWDQFH WKHGHFRPSRVLWLRQFDQVWRSDW WKH










































































 'HOLYHU\ E\ +% IRU
ORFDOFXVWRPHUV
 'HOLYHU\ E\ H[WHUQDO
FRRSHUDWRUV IRU QRQORFDO
FXVWRPHUV 
 &XOWLYDWLQJ WDOHQWV DQG














FRPSULVH SHUIRUPDQFH JRDOV DQG PHWULFV ZLOO EH H[WUDFWHG LQ OLQH ZLWK WKH NH\












7R VDYH WLPH DQG UHVRXUFHV LQ GLVFXVVLQJ WKH FRQILJXUDWLRQV RI SHUIRUPDQFH
XQLWVVRPHSULQFLSOHVVKRXOGEHFRQVLGHUHG
 /HVVFURVVSRLQWVDPRQJWKHRSHUDWLRQVRISHUIRUPDQFHXQLWVXQOHVVRSHUDWLRQ
















0RUHRYHU WKHVH TXHVWLRQV PD\ OHDG WKH NH\ VWDNHKROGHUV WR FRQGXFW GHHSHU
UHYLHZVDERXW WKH FXUUHQW VLWXDWLRQDQG IXWXUH LPSURYHPHQWV RI WKH RSHUDWLRQ DQG







WKHYLUWXDOSHUIRUPDQFHXQLW LQWRDFFRXQW VLQFH LW VXSSOLHVDKROLVWLF YLHZ IRU WKH




WKH WHDP VKRXOG GLVFXVV ZLWK WKH +% KHDGTXDUWHUV ZKHWKHU +% ZRXOG FRQVLGHU
IRUPLQJ WKUHH FRPSUHKHQVLYH GHSDUWPHQWV SURILW FHQWUHV WKH LQGXVWULDO PDUNHW
GHSDUWPHQW WKH HQGPDUNHW GHSDUWPHQW DQG WKH FRDWLQJ SURMHFW GHSDUWPHQW 7RS
PDQDJHPHQW RI +% UHMHFWHG WKLV SURSRVDO VLQFH WRR PXFK UHIRUPDWLRQ RI
RUJDQLVDWLRQDO VWUXFWXUH ZDV LQYROYHG KHUH ZKLFK ZLOO WXUQ WKH FRPSDQ\ IURP D
IXQFWLRQDOVWUXFWXUHLQWRDGLYLVLRQDOVWUXFWXUH
$SDUW IURP WKH VLJQLILFDQW RUJDQLVDWLRQDO FKDQJHV RQ WKH GLYLVLRQDO RU






)RU LQVWDQFH WKHUH DUH VHYHUDO DIWHUVDOHV FRPPXQLFDWLRQ SRVLWLRQV LQ WKH
FXVWRPHUVHUYLFHGHSDUWPHQWZKLFKUHTXLUHWKHHPSOR\HHVWREHFRPPXQLFDWLYHWR
DFFHVV WKH WUXH LGHDV RI WKH FXVWRPHUV 2Q WKH RWKHU KDQG WKH TXDOLW\ DFFLGHQW
LQYHVWLJDWLRQSRVLWLRQV LQWKHVDPHGHSDUWPHQW UHTXLUHV WKHHPSOR\HHV WRREH\ WKH
UXOHVDQGUHJXODWLRQVVWULFWO\DQGWRKDYHDFDXWLRXVFKDUDFWHU$FFRUGLQJO\WKHDERYH



















































,W VKRXOG EH SRLQWHG RXW KHUH WKDW LQWHUUHODWLRQV H[LVW LQ DQ RUJDQLVDWLRQ
KLHUDUFKLFDOO\ DQG KRUL]RQWDOO\ ZKLFK PHDQV WKH DGMXVWPHQWV RFFXU LQ RQH
GHSDUWPHQWPD\DIIHFWWKHRSHUDWLRQVRIWKHRWKHUGHSDUWPHQWVHYHQWKHZKROHILUP
7KHUHIRUHWKHWKRURXJKGLVFXVVLRQVDQGFRQVHQVXVDPRQJNH\VWDNHKROGHUVKROGLQJ
YDULRXV GHSDUWPHQW EDFNJURXQGV DUH FUXFLDO LQ WKH LPSOHPHQWDWLRQ RI WKH 37
IUDPHZRUN
0HDQZKLOHWKHRUJDQLVDWLRQVPD\DGRSWGLIIHUHQWZD\VWRGLJHVWWKHSURSRVHG
YLUWXDO XQLWV GHSHQGLQJ RQ WKHLU ZLOOV FDSDFLWLHV DQG UHVRXUFH DYDLODELOLWLHV $
FRPSDQ\ PD\ DGRSW D PDMRULW\ RI WKH SURSRVHG YLUWXDO XQLWV WR EHVW RSWLPL]H LWV





LQ WKH YLUWXDO XQLWV WR LWV H[LVWLQJ GHSDUWPHQWV ILUVWO\ WR EHQHILW IURP RUJDQLVDWLRQ





WKH.3V7KH( LQGLFDWRUVPHWKRGRORJ\ LVEHQHILFLDO IRUHDFK.3IRUPHDVXULQJ
HIILFDF\HIILFLHQF\DQGHIIHFWLYHQHVVWRH[WUDFWWKUHHJURXSVRILQGLFDWRUVVHH/LX
HW DO  *HQHUDOO\ VSHDNLQJ WKH DSSURDFK LV WR GHYHORS D WRSOHYHO URRW
GHILQLWLRQ DQG DFWLRQ SODQ RI WKH NH\ DFWLYLWLHV IRU +% WKURXJK GLDORJXHV DQG
GLVFXVVLRQV ZLWK SDUWLFXODU NH\ VWDNHKROGHUV 2IWHQ WRR PDQ\ LQGLFDWRUV DUH
LGHQWLILHG DQG LW LV QHFHVVDU\ WR UHGXFH WKHVH WR EHWZHHQ ILYH DQG QLQH 7KHVH
LQGLFDWRUVPXVWEHGLVFXVVHGDQGDJUHHGZLWKWKHOLQHPDQDJHUVDQGWKHLUNH\VWDII




RI WKH&(2DQG WKHVHQLRUPDQDJHPHQW WHDPZLWK LQSXWIURPWKHDSSURSULDWH OLQH
PDQDJHUVWKH.3,VDUHGHWHUPLQHG
7DEOHVDQGSUHVHQWWKHUHOHYDQW.3,VIRUWKHVXSSO\FKDLQPDQDJHUDQG
.3V IRU WKH GLUHFWRU UHVSHFWLYHO\ 7KH LQGLFDWRUV GHYHORSHG XVLQJ WKH (
PHWKRGRORJ\IRUHDFKOHYHORI.3EUHDNGRZQDUHYDULHG7KH\ZLOOQRWEHVROHO\XVHG
DVDQRSHUDWLRQDOPHWULFEXWIRUTXDOLWDWLYHPRQLWRULQJSXUSRVHVGXULQJWKH+5VWDII
DSSUDLVDO SURFHVV7KHSHUIRUPDQFH WDUJHWV.3,V.3VDQG WKHSHUIRUPDQFHSODQV
FRPSRVHWKHFRUHFRQWHQWVRIWKHSHUIRUPDQFHVHW,QDFFRUGDQFHZLWKWKHXQGHUO\LQJ
SKLORVRSK\ RI DQ DOOZLQ RUJDQLVDWLRQDO FXOWXUH SURPRWLRQV DUH GHSHQGHQW XSRQ
SHUIRUPDQFH DV VWDWHG LQ WKH VHW ,QQRYDWLYHPDQDJHUVFDQFUHDWH DQG LQGLYLGXDOO\





,QGLFDWRUV ,QGH[GHILQLWLRQ :HLJKW 3HULRG $VVHVVPHQW*UDGH漑漒 ([DPLQHU 5HPDUN     
*HQHUDO.3,
6WDIIWXUQRYHUUDWH 1RRIVWDIIWXUQRYHU7RWDOVWDII   ㄊ      &(2 
-RELQVWUXFWLRQFRYHUDJHUDWH &RPSOHWLQJHDFKZRUNDQGIROORZLQJWKHMRELQVWUXFWLRQ   ㄈ       
&RPSOHWHQHVVDQGQRUPDWLYHRIWKH
UHFRUGV  5HFRUGVUHFRUGVUHTXLUHG   ㄈ       
7KHWLPHIRUPDNLQJ  PHHWLQJGHFLVLRQV %DVHGRQPLQXWHVRIPHHWLQJ   ㄈ       
6WDIIOHDUQLQJDQGJURZWK 7UDLQLQJWLPHVDQGHIIHFWLYHQHVV   ㄈ       
,QWHUQDOVDWLVIDFWLRQ  6DWLVIDFWLRQVXUYH\   ㄈ       
,PSOHPHQWDWLRQRIUHJXODWLRQ  ,PSOHPHQWUHJXODWLRQVHIIHFWLYHO\   ㄈ      &(2 
3URGXFWLRQ
0DQDJHPHQW
3URGXFWLRQFRVWFRQWURO ,QSXWRXWSXW   ㄈ       
3URGXFWLRQTXDOLW\FRQWURO 323RISURGXFWDQGSDFNDJH   ㄈ       
3URGXFWLRQPDQDJHPHQW &RPSOHWHUDWHRIWKHSURGXFWLRQSODQ   ㄈ       
3XUFKDVLQJ
0DQDJHPHQW
3XUFKDVHFRVWFRQWURO $YHUDJHLQFUHDVLQJRQSXUFKDVHFRVW    ㄈ      
3XUFKDVHTXDOLW\FRQWURO 4&SDVVHGEDWFKHV7RWDOEDWFKHV   ㄈ       
6WRFN&RQWURO
6WRUDJHUHJXODWLRQLPSOHPHQWDWLRQ 3DVVLQJUDWHRIWKHVWRUDJHVSRWFKHFN   ㄈ       
,QYHQWRU\PDQDJHPHQW 'HOLYHU\DFFXUDF\6WRUDJHGHYLDWLRQ   ㄈ       
(YHQWVOHDGLQJWR
UHGXFWLRQRIVFRUH
6DIHW\DFFLGHQWV  (DFK  JUDGHUHGXFH SRLQWV





















 8QGHUVWDQGLQJ PDWHULDO PDUNHW WUHQG HVWDEOLVKLQJ SULFH
FRPSDULVRQV\VWHP 




















 5DWH RI VWRUDJH OHYHO WKDW LV UHDFKLQJ WKH
VWDQGDUG 


































澳  澳  澳 
3URGXFWLRQ&RVW





HIIHFWLYH WZRZD\ FRPPXQLFDWLRQ 5HJDUGLQJ WKH FDVH RI +% WKH SHUIRUPDQFH
SODQQLQJ V\VWHP ZDV GHYHORSHG DURXQG WKH .3V DQG .3,V H[WUDFWHG LQ WKH
DIRUHPHQWLRQHGVWHSVWRHQVXUHWKDWWKHH[SOLFLWDQGVSHFLILFWRSLFVFDQEHDGGUHVVHG




KHOS GHSDUWPHQW PDQDJHUV DQG HPSOR\HHV WR EHWWHU XQGHUVWDQG WKHLU VXSHUYLVRUV¶
H[SHFWDWLRQV 
7KH SHUIRUPDQFH SODQ HODERUDWHV WKH DSSURDFK NH\ VWHSV DQG UHVRXUFHV LQ
DFFRPSOLVKLQJHDFKGHSDUWPHQWDORULQGLYLGXDO.3DQG.3,DFFRUGLQJWRWKHFRQWHQWV
DJUHHG LQ SHUIRUPDQFH WDONV /LVWHG LQ 6RQJ  WKH VSHFLILHG WRSLFV LQ D









































PHHWLQJV GLIILFXOWLHV DQG SURJUHVV VKRXOG EH UHFRUGHG DQG NHSW E\ WKH QHZ +5
GHSDUWPHQW 6XLWDEOH DVVHVVPHQW DQG IHHGEDFN LV QHHGHG ZLWK VXLWDEOH EXLOWLQ
PHFKDQLVPVIRUUHZDUGVRUFRUUHFWLYHLQWHUYHQWLRQV
,QDGGLWLRQ+%SURYLGHVWUDLQLQJIRULWVVWDIIWRKHOSPDQDJHUVZRUNHIIHFWLYHO\
ZLWK WKH 37 DQG KHOS H[SODLQ WKH QHZ V\VWHP WR WKHLU VXERUGLQDWHV 7KLV SURFHVV
LQFOXGHVSURYLGLQJDERRNOHWRQWKHµ$%&V¶RI30ZKLFKLQFOXGHVPDLQWDVNVWRROV
DQGREMHFWLYHVZKLFK LV JLYHQ WR VHQLRUPDQDJHPHQW DQGHYHU\ OLQHPDQDJHU WR
OHDUQDQGPDLQWDLQEDVLFNQRZOHGJHRQWKH376LPXODWLRQEDVHGWUDLQLQJVHVVLRQV
ZKLFKLQFOXGHSHUIRUPDQFHSODQVDQGDVVHVVPHQWVDUHSURYLGHGIRUHDFKGHSDUWPHQW































GHSHQGV RQ NH\ SHUIRUPDQFH LQGLFDWRUV GHVLJQHG IRU WKH XQLW +RZHYHU VLQFH DOO













,Q &KDSWHU  ZH LQWURGXFHG VHYHUDO W\SLFDO 5	' SUDFWLFH DSSURDFKHV DQG
UHSUHVHQWDWLYH 5	' VWUXFWXUHV ,Q WKLV VHFWLRQ ZH ZLOO IRFXV RQ WKH 5	'






D EXUHDXFUDWLF ZD\ ,QVWHDG IXQFWLRQDO DQG YLUWXDO PDWUL[ VWUXFWXUHV DUH WKH PRVW
FRPPRQWREHXWLOL]HGVLQFHWKH\ OHDGWR UHGXFHGVWDIILQJFRVWVDQGGHFLVLRQ WLPH
F\FOHV6KDII
$QRWKHU FKDUDFWHULVWLF RI FODVVLFDO &KLQHVH PDQXIDFWXULQJ ILUPV LV WKH VKRUW












7KH JHQHUDO FKDUDFWHULVWLFV GHVFULEHG DERYH UHTXLUH PRVW &KLQHVH
PDQXIDFWXULQJ FRPSDQLHV H[FHSW SHUKDSV IRU VRPH ODUJHVL]HG HQWHUSULVHV WR
HVWDEOLVK WLJKW FRQQHFWLRQV ZLWK WKHLU NH\ LQGXVWULDO FXVWRPHUV DQG PHHW WKRVH
FXVWRPHUV¶PDQXIDFWXULQJQHHGVTXLFNO\DQGZLWKLQDUHDVRQDEOHEXGJHW&RPSDUHG









6RPH VFKRODUV IXUWKHU DUJXH WKDW QRZDGD\V &KLQHVH HQWHUSULVHV VKRXOG ORRN WR
OHVVRQVIURP WKH:HVWHUQ5	'ILHOG VR WKDW WKH\FDQFRPELQH WKHH[LVWLQJ5	'
DSSURDFKZLWKWKHODWHVWPDQDJHPHQWWKHRULHVDQGWHFKQRORJLHV/LDQG<XH
9RQ=HGWZLW]




ZLWK D EXUHDXFUDWLF VWUXFWXUH VLQFH WKH YHUWLFDO FRQWURO OLQH LV QRW WKH IRFXV RI








7KLUGO\ LW LV ZHOO NQRZQ WKDWFURVVGHSDUWPHQWDO FRPPXQLFDWLRQVDUH KLJKO\
LPSRUWDQW IRU RUJDQLVDWLRQV IDFHG ZLWK D IDVWFKDQJLQJ PDUNHW HQYLURQPHQW:LWK




7KH GLVDGYDQWDJHV RI WKH WUDGLWLRQDO IXQFWLRQDO VWUXFWXUH KDYH EHHQ ODUJHO\
RYHUFRPH XVLQJQHZDQGHPHUJLQJ 5	' PDQDJHPHQW WHFKQRORJLHV)RU LQVWDQFH




DQG EXGJHW DPRQJ VXEIXQFWLRQDO GLYLVLRQV WRZDUGV PHHWLQJ 5	' WDUJHWV ZDV
DOZD\V GLIILFXOW +RZHYHU WKH HPHUJHQFH RI RQOLQH WHDP 	 SURMHFW PDQDJHPHQW
V\VWHPVKDYHKHOSHG5	'PDQDJHUVKDQGOHVXFKFRRUGLQDWLRQDQG5	'DFWLYLWLHV
FDQ EH FDUULHG RXW LQ D QHZ DQG IOH[LEOH ZD\ XQGHU WKH WUDGLWLRQDO VWUXFWXUH
'DYHQSRUW6WRFNDQG5HLIHUVFKHLG




























 6HW SULRULWLHV DPRQJ DERYH VHJPHQWV WRZDUGV WKH DFFRPSOLVKPHQW RI WKH WRS
5	'WDUJHWDQGDOORFDWH5	'UHVRXUFHVFRUUHVSRQGLQJO\
 0HDVXUH HDFK XQLW¶V5	'\LHOGV DQGDGMXVW WKHDERYHSULRULWLHVDQG UHVRXUFH
DOORFDWLRQG\QDPLFDOO\
 3HUIRUPDQFHDSSUDLVDOIHHGEDFNDQGLQFHQWLYHV








DQG )URKPDQ  .DQFV DQG 6LOLYHUVWRYV  5LQJXHVW DQG *UDYHV 

















$ QRQOLQHDU 5	' SURFHVV FDQ EH REVHUYHG LQ WKH ILJXUH DERYH 5	' VWDIIV
SDUWLFLSDWH LQ WKHRYHUDOO RSHUDWLRQVRIDQRUJDQLVDWLRQ WKURXJKSURMHFWVDQG WKHLU









%DVHG RQ WKH DERYH IUDPHZRUNVDQG WKH GHVFULSWLRQ RI WKH &KLQHVH EXVLQHVV
HQYLURQPHQWZHSURSRVHWKHIROORZLQJVWHSVIRULPSOHPHQWLQJDQRQOLQHDUIXQFWLRQDO
VWUXFWXUHIRUFODVVLFDO&KLQHVHPDQXIDFWXUHUV





 5HVHDUFK GHVLJQ DQG GHYHORSPHQW :KHQ DQ 5	' WRSLF LV FRQILUPHG WKH
UHVSHFWLYH SURMHFW DQG UHVRXUFHV VKRXOG EH DOORFDWHG 8QGHU QRUPDO
FLUFXPVWDQFHVWKHLQLWLDOVWDJHRI WKHSURMHFW LVKHDGHGE\5	'GHSDUWPHQW












QHHG D SODWIRUP WKURXJK ZKLFK WR EH WUDLQHG DQG GHYHORSHG ± WKLV LV WKH
GHSDUWPHQW7KHUHIRUHDVDQHQYLURQPHQWDOVWHSWKH5	'GHSDUWPHQWQHHGVWR




















RWKHU GHSDUWPHQWV E\ RIIHULQJ LQIRUPDWLRQ DQG VXJJHVWLRQV IURP WKH WHFKQLFDO
SHUVSHFWLYH2QFHWKHWRSLFVDUHFRQILUPHGWKH5	'GHSDUWPHQWQHHGVWRVROYHNH\
VFLHQWLILFDQGWHFKQLFDOSUREOHPVYLD UHVHDUFKSURMHFWV6LQFHWKHSURJUHVVRIVXFK








&RUUHVSRQGLQJ ZLWK WKH PDLQ MREV RI WKH 5	' XQLW LQ D IXQFWLRQDO 5	'
VWUXFWXUHIRXUNH\EORFNVRI5	'RSHUDWLRQVFDQEHDEVWUDFWHG7KHVHDUH
 &URVVGHSDUWPHQWDOFRPPXQLFDWLRQ DQG 5	' WRSLFJHQHUDWLRQ JXLGHGE\
5	'VWUDWHJ\


















2Q WKH RWKHU KDQG WKH WRS PDQDJHUV RI WKH RUJDQLVDWLRQ FDQ DOVR GLUHFW WKH









8QGHU QRUPDO FLUFXPVWDQFHV VXFK FRPPXQLFDWLRQ DQG WRSLF JHQHUDWLRQ DUH











+RZHYHU IRU KLJKO\ FRPSOH[ 5	' SURMHFWV ZLWK DQ DPELJXRXV WHFKQLFDO
DSSURDFKLWZRXOGEHGLIILFXOWIRUWKHGHSDUWPHQWPDQDJHUVWRSODQWKHSURMHFWVE\
WKHPVHOYHV,QVXFKFDVHVWHFKQLFDOLQIRUPDWLRQKHOGE\ILUVWOLQH5	'VWDIILVKLJKO\
FUXFLDO $FFRUGLQJO\ WKH RSHUDWLRQV DQG 37 VKRXOG EH GHYHORSHG LQ D ERWWRPXS
PDQQHULQWKLVVLWXDWLRQ7KHILUVWOLQHVWDIIFDQILUVWSURSRVHVXJJHVWLRQVDQGWKHQ
WKHWHFKQLFDOPDQDJHUVZLOOGLVFXVVSRVVLEOHVHOHFWLRQVZLWKWKHP7KHDERYHSURFHVV



































7KHUHIRUH LQ WKLV VHFWLRQ ZH ZLOO GLVFXVV D VXEIUDPHZRUN WKDW XWLOL]HV WKH
FRPSHWHQF\ PRGHOV E\ PDNLQJ REMHFWLYH DQG WLPLQJEDVHG DVVHVVPHQWV RI
FRPSHWHQFHIDFWRUVDQGWKHQFRPSHWHQF\WRDVVLVW30LQ5	'XQLWV7KHPDLQLGHD
LV WR ILUVW VHOHFW D FRPSHWHQF\ PRGHO WR GHWHUPLQH WKH FRPSHWHQF\ IDFWRUV WR EH
PHDVXUHG7KHQSRVVLEOHGDWDVRXUFHVIRUWKHPHDVXUHPHQWRIWKHIDFWRUVWKHVHFDQ
EH LGHQWLILHG YLD GLVFXVVLRQ ZLWK NH\ VWDNHKROGHUV ZLOO EH GHWHUPLQHG )LQDOO\
VXLWDEOHPRGHOVIURPWKHDUWLILFLDO LQWHOOLJHQFHILHOGZLOOEHGHWHUPLQHGWRSURGXFH
SUR[\ DVVHVVPHQW RI WKH IDFWRUV DQG WKHQ FRPSHWHQF\ DQG SHUIRUPDQFH ZLOO EH
PHDVXUHG IURP WKH GDWD VRXUFHV 6LQFH WKH 3$.6 PRGHO LQFOXGHV PRVW HVVHQWLDO















8QGHU VRPH FLUFXPVWDQFHV XVHUV FDQ GLUHFWO\ HPSOR\ WKH VHOHFWHG PRGHO
&KDSWHU6XEIUDPHZRUNVIRU37%XLOGLQJDQG&RPSHWHQF\$VVHVVPHQW

+RZHYHU LI WKH FRPSDQ\ ZDQWV WR GHYHORS D WDLORUHG FRPSHWHQF\ PRGHO IURP D
JHQHUDO RQH LW ZLOO QHHG WR IXUWKHU UHILQH WKH FRPSHWHQF\ IDFWRUV XQGHU WKH
FRPSHWHQF\ GLPHQVLRQV EDVHG RQ WKHLU VSHFLILF PDQDJHULDO QHHGV 7KH IROORZLQJ
PHWKRGVFDQEHDGRSWHGWRFXVWRPL]HDQGUHILQHVSHFLILFFRPSHWHQF\IDFWRUV
z 7HFKQRORJLHV IRU FRPSHWHQF\ PRGHO GHYHORSPHQW HDUOLHU ZH LQWURGXFHG
VRPH FRPPRQ WHFKQRORJLHV DQG WRROV IRU XVH LQ GHYHORSLQJ D FRPSHWHQF\
PRGHO WKHVH FDQ DOVR EH HPSOR\HG WR UHILQH WKH FRPSHWHQF\ IDFWRUV RI DQ




LV D JRRG ZD\ WRGHYHORSD FXVWRPL]HG PRGHO7KH FRPSDQ\ VKRXOG FROOHFW
FRPSHWHQF\ IDFWRUV IURP D ZLGH VHOHFWLRQ RI H[LVWLQJ UHVHDUFK DQG EXVLQHVV
FDVHVDQGWKHQDVNNH\VWDNHKROGHUVWRVHOHFWGHVLUHGIDFWRUVIURPWKHP
z ([SHUW RSLQLRQ WKH H[SHUW KHUHPDLQO\ UHIHUV WR WHFKQLFDO H[SHUWVZKR FDQ




7KH VXSSRUWLQJ HYLGHQFH LV FUXFLDO LQ FDUU\LQJ RXW SUR[\ DVVHVVPHQW IRU WKH



















z ,QIRUPDWLRQ JHQHUDWHG IURP WKH RWKHU DYDLODEOH VHQVRUV DOO HQYLURQPHQWDO










,W VKRXOG EH SRLQWHG RXW WKDW KHUH ZH RQO\ FRQVLGHU WKH DYDLODELOLW\ RI WKH
HYLGHQFH LQ D JHQHUDO PDQDJHULDO FRQWH[W DQG DGRSW VRPH RI WKH PRVW FRPPRQ
HYLGHQFHVRXUFHVWKHILUVWIRXUVRXUFHVPHQWLRQHGDERYH7KHFRPSDQ\FDQIXUWKHU
HQULFKWKHIDFWRUVLIWKH\KDYHEHWWHUKDUGZDUH 







GLPHQVLRQV &RPSHWHQF\IDFWRUV (YLGHQFH (YLGHQFH (YLGHQFH (YLGHQFH (YLGHQFH
3HUVRQDOLW\
6HULDORUSDUDOOHOWKLQNLQJSDWWHUQ 7KHDYHUDJHQXPEHURIVRIWZDUHSURFHVVHVRQWKHFRPSXWHU 8VLQJVROHZLQGRZRUPXOWLZLQGRZEURZVHU 2SHQVHYHUDOEURZVHUZLQGRZVLQVKRUWWLPH 0D[LPXPQXPEHURIZLQGRZVRI,0VRIWZDUH *HQGHU
&RQVFLHQWLRXVQHVV 7KHDYHUDJHQXPEHURISXQFWXDWLRQVLQSHUZRUGV 7KHULFKQHVVRIWKHSXQFWXDWLRQVXVHGLQHPDLOSHUZHHN 7KHDYHUDJHWLPHFRQVXPLQJIRUGUDIWLQJDQHPDLO 7KHDYHUDJHQXPEHURIWKUHDGXQGHURQHHPDLOWRSLF $JH
7KRXJKWIXOQHVV 7KHQXPEHURIWKHIDYRULWHGZHEVLWHVLQWKHVDPHFDWHJRU\ )UHTXHQF\RIZHEYLVLWLQJZLWKFRQVHTXHQFH 7RWDOQXPEHURIZHEVLWHIDYRULWHG &RQVHTXHQFHVDPRQJSKUDVHVRIWKHHPDLO $JH






3HVVLPLVPRURSWLPLVP 7KHHPRWLRQWUHQGRIWKHYLVLWLQJFRQWHQWV 7KRXJKWIXOQHVV ³OLNH´LQWKHVRFLDOQHWZRUNVZHEVLWHV 1XPEHURIIULHQGVLQWKHVRFLDOQHWZRUNZHEVLWHV %X\ORWWHU\RUQRW


















































































VZLWFKLQJ   
,QQRYDWLRQ






















EHWZHHQW\SHVRIZHESDJHV   


































































&RRSHUDWLYHDWWLWXGH 6KDUHFRQWHQWVRQWKHVRFLDOQHWZRUNZHEVLWHV )UHTXHQF\RIIRUZDUGLQJHPDLOVWRWKHFROOHDJXHV /RQJHUZRUNLQJWLPH 7KHQXPEHURIHPDLOVHQFORVLQJDWWDFKPHQWV 
7HDPOHDGHUVKLS )UHTXHQF\RIVHQGLQJHPDLOVWRWKHGLYLVLRQPDWHV )UHTXHQF\RILQLWLDWLQJHPDLOFRQYHUVDWLRQV $YHUDJHOHQJWKRIWKHHPDLOWKUHDGV 6HDUFKLQJWKHLQIRUPDWLRQDERXWWKHRWKHUFROOHDJXHVRQOLQH 




VRXUFHV 1XPEHURIVHDUFKHQJLQHDGRSWHG 1XPEHURIGDWDEDVHVDGRSWHG 6HDUFKLQJRQIRUHLJQZHEVLWHV 6HDUFKLQJZLWKIRUHLJQODQJXDJHV 










z 7KH RXWSXW RI WKH (5 PHWKRG LV D OLNHOLKRRG PDWUL[ FRPSRVHG RI PXOWLSOH
PDQDJHULDO HYHQWV DQG FRUUHVSRQGLQJ SUREDELOLWLHV7KHUHIRUH WKLV UHVXOW FDQ
SURYLGHPRUHLQIRUPDWLRQIRUHODERUDWLRQPDQDJHPHQWDQGPDQDJHULDOGLDJQRVLV
FRPSDUHGWRGHWHUPLQLVWLFRXWSXWPHWKRGV 
z 7KH(5 PHWKRG LV DOVRKLJKO\ FRPSDWLEOHZLWKGLIIHUHQWGDWD IRUPVERWK WKH
VHTXHQFLQJGDWDDQGFRQWLQXRXVGDWDFDQEHLQSXWWHGIRUDQDO\VLV
z 7KH SUREDELOLW\EDVHG ORJLF RI WKH (5 PHWKRG PDWFKHV ZLWK WKH QDWXUH RI






 7KHSUHGLFWLRQVRI LQGLYLGXDOSHUIRUPDQFHFDQ KHOS5	'PDQDJHUV FDUU\ RXW
30DWWKHLQGLYLGXDODQGGHSDUWPHQWDOOHYHOV7KH\PD\LQWHUYHQHLQERWKOHYHOV









%DVHG RQ WKH QHZ 37 IUDPHZRUN LQWURGXFHG LQ &KDSWHU  D WDLORUHG
LPSOHPHQWDWLRQ DSSURDFKDGGUHVVLQJ WKH SUHVVLQJ 30 LVVXHV LQ WKH &KLQHVH5	'
XQLWVZLOOEHGHYHORSHGLQWKLVFKDSWHU 
 %DFNJURXQG




7KH SURGXFW OLQHV RI 76 FRYHU HLJKW PDLQ FDWHJRULHV VLOLFRQH VHDODQW
SRO\XUHWKDQH DGKHVLYH HSR[\ DGKHVLYH DQG DFU\OLF HVWHU DGKHVLYH DQDHURELF
DGKHVLYHF\DQRDFU\ODWHDGKHVLYHQHRSUHQHDGKHVLYHDQGPRGLILHGVLODQHVHDODQW
DQGWKHLUDSSOLFDWLRQVFDQEHIRXQGLQNH\LQGXVWULHVHJDXWRPRELOHHQJLQHHULQJ













7R DFKLHYH WKLV YLVLRQ 76 SODQV WR LPSURYH LWV ILQDQFLDO SHUIRUPDQFH DQG
FXVWRPHU VDWLVIDFWLRQV E\ IXUWKHU VWUHQJWKHQLQJ LWV 5	' FDSDELOLW\ $OWKRXJK WKH
FRPSDQ\¶VFXUUHQW306KDVIXQFWLRQHGZHOOIRUPRVWGHSDUWPHQWV5	'PDQDJHUV
KDYH FRPSODLQHG WKDW WKH FXUUHQW 306 KDV GRQH OLWWOH KHOS LQ WKHLU SURMHFW




306 IRU WKH 5	' XQLW 7KH QHZ V\VWHP VKRXOG JLYH IXOO FRQVLGHUDWLRQ WR WKH






NH\ VWDNHKROGHUV LH H[WHUQDO SHUIRUPDQFH H[SHUWV WKH KHDGV RI WKH FRPSDQ\
PDQDJHUVRINH\GHSDUWPHQWVDQGH[HFXWLYHVHFUHWDULHV 
7KH H[WHUQDO H[SHUWV ZLOO UHYLHZ YDULRXV DFFHVVLEOH LQIRUPDWLRQ PDQDJHULDO
GRFXPHQWVDQG RSHUDWLRQ ILOHV WR EXLOG EDFNJURXQG NQRZOHGJHDERXW 76 WR EHWWHU
VXSSRUWWKHIXUWKHUZRUN7KHMRLQWSHUIRUPDQFHJURXSZLOOFDUU\RXWLQGHSWKVHPL
VWUXFWXUHG LQWHUYLHZV ZLWK NH\ VWDNHKROGHUV LH WRS PDQDJHUV GHSDUWPHQWDO












RXW URXQGV RI GLDORJXH ZLWK KHDGTXDUWHUV WR IRUP D FRPPRQ YLHZ RI WKH FXUUHQW
VLWXDWLRQDQGLVVXHVLQWKH5	'SUDFWLFH6RPHNH\SRLQWVDERXWUHEXLOGLQJWKH306
VKRXOGEHFODULILHGZLWKKHDGTXDUWHUVLQWKHGLDORJXHVLQFHWKHVHSRLQWVZLOOODUJHO\
VKDSH WKH 306 DQG KHOS WKH WHDP GHWHUPLQH WKH SURMHFW FRQWLQJHQFLHV 7KURXJK
URXQGVRIGLVFXVVLRQWKHKHDGTXDUWHUVRI76ZLOOFRQILUPWKHIROORZLQJ 
7KH PDLQ SXUSRVH RI WKH SURMHFW LV WR EXLOG D WDLORUHG 306 IRU WKH 5	'




 7KH FRPSDQ\ GRHV QRW ZDQW WR FKDQJH WKH IRUPDO VWUXFWXUH RI WKH 5	'
GHSDUWPHQWVLJQLILFDQWO\GXHWRWKHLPSRUWDQFHRIFRQWLQXLW\DQGVWDELOLW\LQLWV




































FKHPLFDO DQG SK\VLFDO ODERUDWRULHV WR VXSSRUW WHFKQRORJ\ DQG SURGXFW LQQRYDWLRQ
7KHGHSDUWPHQWPDQDJHULVUHVSRQVLEOHIRUDOOWHFKQLFDODQGRSHUDWLRQDOLVVXHVLQWKH









LQ WKH GLYLVLRQ 7KH\ DOVR DVVLVW GHSDUWPHQW PDQDJHUV LQ PDNLQJ GHSDUWPHQWDO
GHFLVLRQVDQGLPSOHPHQWLQJWKHVHGHFLVLRQVLQWKHLUGLYLVLRQV 
$SDUWIURPWKLVEXUHDXFUDWLFUDQNV\VWHPDSURIHVVLRQDOWLWOHV\VWHPDOVRH[LVWV





WKH GLYLVLRQ 7KH 5	' HQJLQHHUV PDNH XS WKH PDLQ ERG\ RI HPSOR\HHV LQ WKH
GHSDUWPHQW WKH\ DUH H[SHULHQFHG 5	' VWDII ZKR FDQ FDUU\ RXW DFWLYLWLHV














VWUDWHJ\ DQG LQIRUPDWLRQ JDWKHUHG IURP RWKHU GHSDUWPHQWV HJ PDUNHWLQJ VDOHV
PDQXIDFWXULQJHWF7KHSODQ LV WKHQEURNHQGRZQ LQWR VSHFLILF5	' WRSLFVDQG
IXUWKHU DVVLJQHG WR HDFK 5	' GLYLVLRQ DFFRUGLQJ WR WKH PDLQ SURGXFW OLQH WKH\
VXSSRUW/LPLWHG LQWHUDFWLRQEHWZHHQWKHWRSDQGERWWRPRIWKHGHSDUWPHQWFDQEH
REVHUYHG GXULQJ WKH WRSLF IRUPDWLRQ SURFHVV DQG DQ\ LQWHUDFWLRQV DUH XVXDOO\
WULJJHUHGE\DQHJDWLYHHYHQW)RUH[DPSOH LI WKH VXERUGLQDWHV UHMHFW WKHDVVLJQHG
5	' WRSLFV GXH WR LQVXIILFLHQW IDFLOLWLHV UHVRXUFHVRU DELOLWLHV WKHPDQDJHUV ZLOO
LQWHUDFWZLWKWKHPWRUHYLVHWKHLQLWLDOWRSLFVRUSHUVXDGHWKHPWRDJUHH 
)XUWKHUPRUHLQWKH5	'SURMHFWPDQDJHPHQWEORFNWKHVWDIILQHDFKGLYLVLRQ
VXEPLW SURSRVDOV IRU FRQILUPHG 5	' WRSLFV DFFRUGLQJ WR WKHLU VSHFLDOWLHV DQG
WHFKQLFDO EDFNJURXQGV 7KH GLYLVLRQ DQG GHSDUWPHQW PDQDJHUV UHYLHZ WKHVH
SURSRVDOV XVLQJ WKH FULWHULD RI IHDVLELOLW\ WHFKQLFDO ULVN UHVRXUFH DYDLODELOLW\ DQG
DSSOLFDQW¶VH[SHULHQFHDQGWKHQGHFLGHZKRZLOOXQGHUWDNHHDFKWRSLF 
,QWKLVSURFHVVWKH5	'SURMHFWVDUHPDQDJHGORRVHO\±WKHEXGJHWPLOHVWRQHV
DQG \LHOGV LQ HDFK SURMHFW DUH QRW VWULFWO\ PDQDJHG $OWKRXJK WKH FRPSDQ\ KDV






5HJDUGLQJ WKH FURVVGHSDUWPHQWDO FRRSHUDWLRQ EORFN D WRS PDQDJHU RI WKH
FRPSDQ\UHPDUNHGWKDWWKHFURVVGHSDUWPHQWFRPPXQLFDWLRQVLQWKH5	'XQLWUHO\
KLJKO\ RQ VHYHUDO VHQLRU VWDII PHPEHUV 7KLV PHDQV WKDW WKH PDQJHU¶V SHUVRQDO
QHWZRUNUDWKHUWKDQDUHOLDEOHPHFKDQLVPSOD\VWKHPRVWFUXFLDOUROHLQGHSDUWPHQWDO
FRRSHUDWLRQ $ VLPLODU LVVXH H[LVWV LQ WKH WUDLQLQJ DQG GHYHORSPHQW EORFN 6LQFH

















NH\SHUIRUPDQFH LQGLFDWRUV .3,V WR WKH VWDII7KH.3V LQFOXGHNH\DFWLYLWLHV IRU
DFFRPSOLVKLQJMREWDVNVDQGWKH.3,VUHIOHFWWKHH[SHFWHGSHUIRUPDQFH\LHOGVIURP
WKH FRPSDQ\ WR WKH LQGLYLGXDO HPSOR\HHV ,Q WKH 5	' GHSDUWPHQW HDFK VWDII
PHPEHU¶V.3VDQG.3,VDUHGHVLJQHGVSHFLILFDOO\E\WKHOLQHPDQDJHUVEDVHGRQWKH
HPSOR\HH¶V SDVW SHUIRUPDQFH DELOLWLHV DQG SRWHQWLDO 7KH OLQH PDQDJHUV¶
SHUIRUPDQFH WDVNV DUH DVVLJQHG E\ WKH GHSDUWPHQW PDQDJHU LQ D VLPLODU ZD\ EXW










	 H[WHUQDO FXVWRPHUV SDUWLFLSDWH WKH SURFHVV 7KH HPSOR\HHV¶ SHUIRUPDQFH
ERQXVHVDUHKLJKO\OLQNHGZLWKWKHUHVXOWRIWKLVDSSUDLVDO
,Q WKH5	'GHSDUWPHQW WKH VWHSVRISHUIRUPDQFHSODQQLQJDQGIHHGEDFNDUH
FRQGXFWHGDORQJZLWKWKHSHUIRUPDQFHDSSUDLVDO:KHQWKHOLQHPDQDJHUGHOLYHUVD





PHPEHUV RI WKH VDPH UDQN VKRXOG QRW EH ODUJH VLQFH 5	' ZRUN LV WHDP EDVHG
$FFRUGLQJO\ WKH RQJRLQJ SHUIRUPDQFH LQFHQWLYH PHFKDQLVP LQ WKH 5	'
GHSDUWPHQWRI76LVODUJHO\GLYLVLRQEDVHGUDWKHUWKDQLQGLYLGXDOEDVHG$WWKHHQG



















DQGDVVLVWDQWV VKDUH WKH UHPDLQGHU7KHRWKHURI WKH WRWDO DPRXQW LVSDLG WR
5	'JURXSVEDVHGRQ WKH VLJQLILFDQFHRI WKHLU5	'SURMHFWV DQG WKHQWKHJURXS









$SDUW IURP URXWLQH ERQXV GHVFULEHG DERYH WKH 5	' PDQDJHU DQG GLYLVLRQ
PDQDJHUVUHFHLYHDQH[WUDERQXVSDLGE\WKHFRPSDQ\WKHDPRXQWRIZKLFKGHSHQGV
RQWKHFRPSDQ\OHDGHUVKLS¶VVDWLVIDFWLRQZLWKWKHLUDQQXDOZRUN
,Q RXU VWXG\ WKH 5	' GHSDUWPHQW PDQDJHUV KDG YHU\ QHJDWLYH IHHGEDFN
UHJDUGLQJWKHFXUUHQW3067KHPDLQUHDVRQIRUWKLVLVWKDWWKHFKDUDFWHULVWLFVRI5	'
DUH QRW IXOO\ FRQVLGHUHG LQ WKH V\VWHP )RU LQVWDQFH WKH FXVWRPL]HG .3 DQG .3,
V\VWHPUHTXLUHVDJUHDWGHDORIWLPHDQGHQHUJ\IURPGLYLVLRQPDQDJHUVEXWLWVHIIHFWV
DUHSRRUEHFDXVHLWLJQRUHVWKHQDWXUHRIXQFHUWDLQW\LQ5	'2QHGLYLVLRQPDQDJHU







1DPH -RESRVLWLRQ 'HSDUWPHQW /LQHPDQDJHU $SSUDLVDOF\FOH
3DUW.3,EDVHGDSSUDLVDOFUHGLWV





   
7RWDO 
3DUW.3EDVHGDSSUDLVDOFUHGLWV
1DPHRINH\ZRUN .H\SURFHVVHVGHVFULSWLRQV 0LOHVWRQHV ,QGLFDWRUVRIDFFRPSOLVKPHQW ([SHFWHG\LHOGV :HLJKW
6HOIDSSUDLVDO 6XSHULRUVDSSUDLVDO





.H\IDFWV                  3RLQWV
6LJQDWXUH RI OLQH PDQDJHU  
'HGXFWLRQV,IWKHHYDOXHHKDGVLJQLILFDQWZRUNIDXOWVLQWKHDSSUDLVDOF\FOHOLQHPDQDJHUFDQGHGXFW
aSRLQWVIURPKLVKHUILQDOSHUIRUPDQFHJUDGH
.H\IDFWV                  3RLQWV
6LJQDWXUHRIOLQHPDQDJHU  
3DUW)LQDOVFRUH




















6HFRQG FXUUHQW 5	' RSHUDWLRQV DUH ZHDN LQ WHUPV RI LQWHUQDO RSHUDWLRQDO











 7KH LQHIILFLHQF\ RI WKH SURMHFW PDQDJHPHQW DSSURDFK ZDV DQRWKHU LVVXH
UHSRUWHG E\ PDQ\ LQWHUYLHZHHV 7KH IROORZLQJ SUREOHPV H[LVW LQ WKH FXUUHQW





HWF 7KHUHIRUH D UHVWUXFWXULQJ RI WKH FXUUHQW 5	' SURMHFW PDQDJHPHQW
SURFHGXUHVLVKLJKO\QHFHVVDU\0RUHRYHUWKHFXUUHQWZD\RIPDQDJLQJSURMHFWV
LVIDLUO\ORRVHWKHPLOHVWRQHVDQGWHFKQLFDOLQGLFDWRUVIRUWKHH[SHFWHG\LHOGVDUH



























UHEXLOGLQJ WKH 37 E\ DGMXVWLQJ DQG PRGLI\LQJ WKH FXUUHQW 5	' SHUIRUPDQFH
JHQHUDWLRQSURFHGXUHVLQOLQHZLWKWKHFKDUDFWHULVWLFVRIWKHIXQFWLRQDO5	'VWUXFWXUH
VHH 6HFWLRQV  WR  7KHQ LQ WKH QH[W VWDJH D QHZ 5	' 306 ZLOO EH
GHYHORSHGFRUUHVSRQGLQJWRWKHQHZSHUIRUPDQFHJHQHUDWLRQSURFHGXUHV 
 5HEXLOGLQJWKH5	'37
%\ UHEXLOGLQJ WKH 37 WKH WHDPDLPV WR HVWDEOLVK WDLORUHG 5	' SHUIRUPDQFH
JHQHUDWLRQSURFHGXUHVIRU76WKDWPDWFKZLWKDQGIXOO\VXSSRUWWKHFRPSDQ\¶V5	'
VWUDWHJLHVDQGREMHFWLYHV 



























ILQDO SURGXFWV VR WKH\ DUH DOVR NH\ VWDNHKROGHUV 7KH H[WHUQDO FXVWRPHUV ZKLFK







WR UHYLHZ WKHLU H[SHULHQFHV LQ VXFFHVVIXO 5	'FDVHV DQG OHVVRQV IURP IDLOHG
FDVHVRYHUWKHSDVWILYH\HDUV7KHFDVHVVKRXOGFRYHUDVSHFWVRIQHZSURGXFW
DQG WHFKQRORJ\ UHVHDUFK QHZ WHFKQRORJ\ GHYHORSPHQW DQG H[LVWLQJ SURGXFW
LPSURYHPHQW %DVHG RQ WKH FRPSUHKHQVLYH UHYLHZV WKH MRLQW WHDP KHOSV76
HVWDEOLVKDQ5	'FDVHEDVHWRVXSSRUWLWV5	'VWUDWHJ\UHSRVLWLRQLQJ7KHEDVH
FRQVLVWVRIFDVHVLQWKHILHOGVRI5	'VWUDWHJ\SRVLWLRQLQJSURMHFWDSSOLFDWLRQ
UHVRXUFHDOORFDWLRQ5	' SURFHVVPDQDJHPHQW LQIRUPDWLRQ PDQDJHPHQW DQG
WHFKQRORJ\GHYHORSPHQW
 7KH LQWHUQDO H[SHUWV NH\ VWDII LQ HDFK GLYLVLRQ DUH UHTXHVWHG WR FRQGXFW
LQYHVWLJDWLRQV LQWR WKH SURGXFW DQG WHFKQRORJ\ WUHQGV LQ WKH PDUNHW DQG
FRPSHWLWRUV¶ LQIRUPDWLRQ WR EH ZULWWHQ XS LQ D WHFKQRORJ\ WUHQG UHSRUW
0HDQZKLOH WKH H[WHUQDO H[SHUWV DUH LQYLWHG WR JLYH VSHHFKHV DERXW WKH ODWHVW
WHFKQLFDOWUHQGVLQWKHLQGXVWULDODGKHVLYHILHOG
 'XHWRWKHLPSRUWDQFHRIWKHVWUDWHJLFUHVHDUFKWRSLFVDIXUWKHUUHYLHZLVFDUULHG
RXW WRYDOLGDWHWKRVH WRSLFV7KHSURSRVHUVRI WKH VWUDWHJLF UHVHDUFK WRSLFVDUH
UHTXLUHG WR VXEPLW D MXVWLILFDWLRQ UHSRUW DQG FRQGXFW D SUHVHQWDWLRQ WR
KHDGTXDUWHUV 5	' PDQDJHUV UHYLHZHUV IURP UHODWHG GHSDUWPHQWV HJ
PDQXIDFWXULQJ VDOHV DQG PDUNHWLQJ DQG H[WHUQDO H[SHUWV $IWHU WKH ILQDO
H[DPLQDWLRQE\WKHDERYHUHYLHZHUVWKHVWUDWHJLF5	'WRSLFVDUHGHWHUPLQHG
 7KH NH\ GHSDUWPHQWV SDUWQHULQJ ZLWK WKH 5	' GHSDUWPHQW DUH UHTXHVWHG WR
&KDSWHU&DVH6WXG\RI76&RPSDQ\












LQQRYDWLRQV 7KH PDUNHWUHODWHG GHSDUWPHQWV QHHG WR SUHGLFW WKH KRW VSRWV LQ WKH
DGKHVLYHPDUNHWLQWKHQH[WILYH\HDUV0RUHRYHUEDVHGRQWKHQHZ5	'RULHQWDWLRQ
DQGSRWHQWLDOKRWVSRWVLQWKHIXWXUHPDUNHWWKH5	'GHSDUWPHQWQHHGVWRH[SODLQ
KRZ WR UHVSRQG WR WKHVH LVVXHV LQ WKH 5	'RSHUDWLRQV $IWHU WKH MRLQWPHHWLQJ D
VWUDWHJLFUHSRUWLVIRUPHGE\WKHSDUWLFLSDQWVFRQVLVWLQJRI
z 1HZ5	'RULHQWDWLRQRI76IRUWKHQH[WILYH\HDUV
z 3URPLVLQJQHZPDUNHWVDQGFRUUHVSRQGLQJSURGXFW OLQHV IRU WKHQH[W ILYH
\HDUV





z 7KH H[WUD UHVRXUFHV LW ZLOO WDNH WR VWUHQJWKHQ 76¶V SRVLWLRQ LQ WKH QHZ
PDUNHWV
 7KH5	'VWUDWHJ\UHSRUWLVVXEPLWWHGWRPXOWLSOHNH\VWDNHKROGHUVWRUHYLHZDQG






GHSDUWPHQW ZLOO QHHG WR IXUWKHU VSHFLI\ WKHP LQWR UHVHDUFK WRSLFV ,Q JHQHUDO WKH









WKHPHHWLQJZLOO LQFOXGHQHZWHFKQRORJ\DQGSURGXFWV WKDW WKHGLYLVLRQ LQWHQGVWR












VXEPLW D MXVWLILFDWLRQ UHSRUW DQG FRQGXFW D SUHVHQWDWLRQ IRU KHDGTXDUWHUV 5	'
PDQDJHUV UHYLHZHUV IURP UHODWHG GHSDUWPHQWV HJ PDQXIDFWXULQJ VDOHV DQG
PDUNHWLQJDQGH[WHUQDO$IWHUWKHILQDOH[DPLQDWLRQE\WKHVHUHYLHZHUVWKHVWUDWHJLF
5	'WRSLFVZLOOEHGHWHUPLQHG 









*HQHUDOO\ VSHDNLQJ SURMHFW PDQDJHPHQW FRQVLVWV RI WKH VWHSV RI VWDUWXS
PDQDJHPHQW SURFHVV PDQDJHPHQW DQG RXWFRPH PDQDJHPHQW ,Q WKLV VHFWLRQ
DWWHQWLRQ ZLOO EH SODFHG RQ WKH UHEXLOGLQJ RI SURFHGXUH ZKLOH WKH FKDQJHV WR WKH
FRUUHVSRQGLQJPDQDJHULDODSSURDFKHVZLOOEHLQWURGXFHGLQ6HFWLRQ6LQFHPRVW
SHUIRUPDQFH RI WKH 765	' GHSDUWPHQW LV JHQHUDWHG IURP WKH SURMHFWV WKHPDLQ
ERG\RIWKH5	'37ZLOOEHEXLOWLQWKLVVWDJH 




EHFRQVLGHUHGDQGPDQDJHGXVLQJD  ? ൈ  ? PDWUL[ 
+HUHWKH³ ? ൈ  ?´UHSUHVHQWVIRXUGLPHQVLRQVDQGWKUHHVWDJHVLQDQ5	'SURMHFW
7KH IRXUGLPHQVLRQVDUHFXVWRPHUQHHGVSURGXFWIXQFWLRQV5	'SURFHGXUHVDQG
PDQXIDFWXULQJ IHDVLELOLW\ WKH WKUHH VWDJHV DUH FRQFHSWXDO GHVLJQ LPSOHPHQWDWLRQ
SODQGHVLJQDQGILQDOLVDWLRQGHVLJQ 





5	' SURMHFWV EDVHG RQ WKHLU5	'QHHGV )RUH[DPSOH WKH VDOHV GHSDUWPHQW FDQ
UHTXHVW DQ 5	' SURMHFW EDVHG RQ WKH WHFKQLFDO QHHGV RI WKH FXVWRPHUV DQG WKH
PDQXIDFWXULQJGHSDUWPHQWFDQSODQIURPWKHDVSHFWRIPDQXIDFWXULQJFRVWFRQWURO 















z 0DUNHW LQIRUPDWLRQ RYHUDOO PDUNHW EDFNJURXQG SRWHQWLDO PDUNHW VFDOH
DQGFRPSHWLWRUVLQWKHPDUNHW
z 6DOHVLQIRUPDWLRQWDUJHWFXVWRPHUVRYHUDOOFRVWVDQGVDOHVFKDOOHQJHV
z 7HFKQLFDO LQIRUPDWLRQ WHFKQLFDO IHDVLELOLW\ WHFKQRORJ\ JDS 5	' ULVNV
DQG5	'FRVWV
z 0DQXIDFWXULQJ LQIRUPDWLRQ濍 PDQXIDFWXULQJ IHDVLELOLW\ PDQXIDFWXULQJ
ULVNVDQGPDQXIDFWXULQJFRVWV
7KHPXOWLSOHFDWHJRULHVRILQIRUPDWLRQUHTXLUHGLQWKHSURSRVDOIRUPZLOOGULYH
















&XVWRPHU 3URGXFW 5	' 0DQXIDFWXULQJ
&RQFHSWXDO
GHVLJQ









 ([SHFWHG IXQFWLRQV RI WKH














































































HQG RI ODERUDWRU\ UHVHDUFK WKH HQG RI SURWRW\SH UHVHDUFK DQG WKH HQG RI
PDQXIDFWXULQJGHYHORSPHQW








RI WKH LVVXHV DW 76 WKH JHQHUDO WUDLQLQJ DQG GHYHORSPHQW V\VWHP LQ WKH 5	'
GHSDUWPHQWLVQRWSUREOHPDWLF7KHPDLQLVVXHVUHYROYHDURXQGWKHFXOWLYDWLRQV\VWHP
IRUMXQLRUVWDII7RVROYHWKLVLVVXHWKHWHDPUHGHVLJQHGWKHMXQLRUVWDIIFXOWLYDWLRQ























PHQWRU ZLOO DOVR QHHG WR VXEPLW D SHUVRQQHO GHYHORSPHQW UHSRUW WR WKH GLYLVLRQ
PDQDJHURQWKHVDPHWLPHOLQH$WWKHHQGRIWKHPHQWRULQJF\FOHWKHSURJUHVVRIWKH
QHZVWDIIPHPEHUZLOOEH UHYLHZHGE\ WKHGLYLVLRQPDQDJHU WRGHFLGHZKHWKHU WR
ILQLVKRUH[WHQGWKHPHQWRUVKLS


















ZLOO QRW EH PRGLILHG VLJQLILFDQWO\ 0RVW RI WKH PRGLILFDWLRQV DUH IRFXVHG RQ
SHUIRUPDQFHVHWVDQGPDQDJHULDOURXWHV  
,Q WKLV VHFWLRQ WKH IRFXV RI RXU ZRUN VKLIWV WR WKH 5	' 306 RI WKH 5	'








VHWV ZKLFK LQFOXGH WKH GHVFULSWLRQV RI NH\ SHUIRUPDQFH IRU HDFK SDUW DQG WKH
FRUUHVSRQGLQJPHWULFV,ISRWHQWLDOLVVXHVDUHLGHQWLILHGLQDVWDIIPHPEHU¶VZRUNWKH





 7KH URXWLQHSHUIRUPDQFHPHDVXUHPHQW V\VWHPHQVXUHV WKDW WKH5	'VWDIIDUH


























 3URMHFW SHUIRUPDQFH PHDVXUHPHQW LV FDUULHG RXW XVLQJ WKH SHUIRUPDQFH SODQ
V\VWHP2QHSDUWRISURMHFWSHUIRUPDQFHLVLQFOXGHGLQWKH.3,VDQGPHDVXUHG
LQWKDWV\VWHP7KHUHPDLQLQJSURMHFWSHUIRUPDQFHVFRUHVDUHJLYHQDIWHUDIDFH
WRIDFH WDON EHWZHHQ WKH HYDOXHH DQG WKH PDQDJHU WKH WDON LV IRFXVHG RQ WKH
DJUHHGXSRQPLOHVWRQHVDQG\LHOGVRIWKHSURMHFW
7KHFRQWHQWVRIDQHPSOR\HH¶VSHUIRUPDQFHVHWDUHDJJUHJDWHGLQWRWKHFRQWHQWV
















1$0( 6WDII+ /LQH0DQDJHU 0DQDJHU' 'DWH






































7KH SHUIRUPDQFH SODQ V\VWHP LV DQRWKHU SLOODU LQ WKH 37EDVHG 306 DQG LWV
LPSRUWDQFHLVHYHQKLJKHULQWKH5	'GHSDUWPHQW7RIRUPDSHUIRUPDQFHSODQD
SHUIRUPDQFHPHHWLQJEHWZHHQHDFK5	'VWDIIPHPEHUDQGKLVKHUOLQHPDQDJHULV
QHHGHG ,Q WKH PHHWLQJ WKH OLQH PDQDJHU VKRXOG FODULI\ WKH GHWDLOV UHJDUGLQJ NH\
SHUIRUPDQFH IRU WKH HPSOR\HH DQG OHW WKHP NQRZ WKDW WKHLU SHUIRUPDQFH ZLOO EH
PHDVXUHG DQGDSSUDLVHG DFFRUGLQJO\ )XUWKHUPRUHHDFK VWDII VKRXOG OLVW SRWHQWLDO
FKDOOHQJHVLQDFFRPSOLVKLQJWKHSHUIRUPDQFHWDUJHWVDQGWKHH[WUDUHVRXUFHVQHHGHG
WRRYHUFRPHWKHFKDOOHQJHV$IWHUURXQGVRIGLDORJXHZKHQWKHHPSOR\HHDQGKLVKHU
OLQH PDQDJHU UHDFK DQ DJUHHPHQW DERXW WKH GHWDLOV RI NH\ SHUIRUPDQFH WKH
SHUIRUPDQFHSODQLVIRUPHG
,Q WKH QHZ 306 GHVLJQHG IRU WKH 5	' GHSDUWPHQW WKH FRQWHQWV RI WKH
SHUIRUPDQFHSODQKDYHXQGHUJRQHVHYHUDOFKDQJHV 
)LUVW RI DOO DFFRUGLQJ WR WKH QHZ SHUIRUPDQFH JHQHUDWLRQ SURFHGXUHV PRUH


















7R VROYH WKLV LVVXH WKH WHDP PRGLILHG WKH 5	' GHSDUWPHQW¶V H[LVWLQJ



























 3RVW ZDJH IL[HG LQFRPH UHODWHG WR SURIHVVLRQDO WLWOH EXUHDXFUDWLF UDQN DQG
VHQLRULW\






 0DQDJHUDZDUG7KH5	' PDQDJHUFDQGLUHFWO\ DZDUG VWDIIZKR KDYHPDGH
RXWVWDQGLQJ FRQWULEXWLRQV LQ UHVHDUFK RU PDQDJHPHQW WKURXJK WKH GHSDUWPHQW
ERQXVSRRO
,QWKHROG765	'LQFHQWLYHV\VWHPWKH5	'VWDIIV¶LQFRPHFDPHIURP
WKHLU IL[HG SRVW ZDJH EXW WKLV ILJXUH GHFUHDVHG WR  LQ WKH QHZ V\VWHP %\
LQFUHDVLQJWKHZHLJKWRISHUIRUPDQFHSD\WKHSHUIRUPDQFHWHDPDLPVWRLPSURYHWKH









LQIRUPDWLRQRQ VWDIIFRPSHWHQF\ LV FROOHFWHG WKURXJK WKHPDQDJHUV¶ MXGJPHQWVRU









 3HUIRUPDQFHPRQLWRULQJ WKH WUDGLWLRQDOSHUIRUPDQFHPRQLWRULQJV\VWHP
RSHUDWHVEDVHGRQWKHKLVWRULFDOSHUIRUPDQFHGDWDRIWKH5	'VWDIIVRLWLV




:LWK WKH QHZ SHUIRUPDQFH PRQLWRULQJ V\VWHP WKH PDQDJHUV FDQ WDNH
PDQDJHULDO DFWLRQ EHIRUH ORZSHUIRUPDQFH HYHQWV DFWXDOO\ KDSSHQ
0HDQZKLOHWKHPDQDJHUVFDQDOVRDGMXVWWKHLUHPSKDVLVDQGDSSURDFKHVWR


















*HQHUDOO\ VSHDNLQJ WKH V\VWHP DQDO\VHV WKH 5	' VWDII¶V RQOLQH EHKDYLRXUDO




 (VWDEOLVK D FRPSHWHQF\ PRGHO EDVHG RQ WKH VWUDWHJLHV DQG REMHFWLYHV RI WKH
RUJDQLVDWLRQ RU DSSO\DQ H[LVWLQJ RQH7KH FRPSHWHQF\ IDFWRUV LQ WKHPRGHO
VKRXOGEHDWWULEXWDEOHWRWKHVWDIISHUIRUPDQFHJHQHUDWLRQSURFHVV
 0HDVXUH WKH FRPSHWHQF\ IDFWRUV LQLWLDOO\ IRU WKH VWDII PHPEHUV DQG JDWKHU
KLVWRULFDO SHUIRUPDQFH LQIRUPDWLRQ 7KH FRPSHWHQF\ PHDVXUHPHQWV FDQ EH









HPSOR\HG WR HVWDEOLVK UHDVRQLQJ UHODWLRQVKLSV EHWZHHQ EHKDYLRXU DQG
SHUIRUPDQFH






























x ([SHUW RSLQLRQ EDVHG RQ WKH FRPSHWHQF\ GDWDEDVH WKH WHDP LQWHUYLHZHG
WZHQW\VL[ H[SHUWV LQ WKH PDQDJHULDO DQG LQGXVWULDO DGKHVLYH ILHOGV 7KH
EDFNJURXQG RI WKH H[SHUWV LQFOXGHG D QDWLRQDO UHVHDUFK LQVWLWXWLRQ &KLQHVH
$FDGHP\RI6FLHQFHVDQGGRPHVWLFDQGRYHUVHDVXQLYHUVLWLHVDQGLQGXVWULHV
7KH H[SHUWV ILOWHUHG DQG DOWHUHG WKH FRPSHWHQF\ IDFWRUV LQ WKH GDWDEDVH
DFFRUGLQJWRWKHLUH[SHUWLVHDQGH[SHULHQFH
x %UDLQVWRUP UHIHUHQFLQJ WKH FRPSHWHQF\ GDWDEDVH GHYHORSHG WKH VHQLRU
HQJLQHHUVDQGPDQDJHUVRIWKH5	'GHSDUWPHQWIXUWKHUGLVFXVVHGWKHIDFWRUV
DFFRUGLQJWRWKHSUDFWLFDOVLWXDWLRQRIWKHGHSDUWPHQW
$IWHU URXQGV RI GLVFXVVLRQ WKH LQLWLDO FRPSHWHQF\ IDFWRUV IRU WKH 5	'





WKH ,7 DQG +50 GHSDUWPHQWV RI 76 WR YHULI\ WKH DYDLODELOLW\ RI WKH RQOLQH
EHKDYLRXUGDWD7KHIDFWRUVODFNLQJGDWDVXSSRUWDUHOLVWHGDVEDFNXSV
x 7KH TXDQWLW\ RI EHKDYLRXUDO HYLGHQFH DWWULEXWDEOH WR HDFK FRPSHWHQF\
IDFWRU LQRUGHU WRHQVXUH WKHDFFXUDF\RI WKH(5DQDO\VLVHDFKFRPSHWHQF\

































1RZ WKH NH\ LVVXH LV KRZ WR PHDVXUH WKHVH REMHFWLYHO\ DQG RYHU WLPH
$FFRUGLQJ WR RXU FRQFHSWXDO PRGHO ZH ZLOO DSSO\ D VXLWDEOH 0&'0 WR WKH







,Q WKH SUHVHQW FDVH 76 KRSHV WR DSSO\ WKH DQDO\VLV UHVXOWV WR GLDJQRVH DQG
LPSURYH LWV 5	' SURFHVV PDQDJHPHQW 0RUHRYHU WKH FRPSDQ\¶V H[LVWLQJ ,7
IDFLOLWLHV FDQ IXOO\ VXSSRUW KHDY\GXW\ FRPSXWLQJ 7KHUHIRUH EDVHGRQ WKH
GLVFXVVLRQVLQ&KDSWHUWKHSHUIRUPDQFHH[SHUWVVXJJHVWHG76WRDGRSWWKH(5UXOH
PHWKRGLQWKHSURMHFWWKURXJKWKHIROORZLQJVWHSV
 0HDVXUH WKH FRPSHWHQF\ IDFWRUV OLVWHG LQ WKH FRPSHWHQF\ PRGHO WKURXJK




SRLQWVEHKDYLRXUDOHYLGHQFHLQWKHVDPHWHUPDV௜ ൌ ሼଵǡ ଶǡ ǥ ǡ ௅ሽ
௜WKHFRPSHWHQF\IDFWRU, ௅WKHVXSSRUWLQJGDWHSRLQW/
 &DOFXODWH RI WKH MRLQW UHOLDELOLW\ PDWUL[ WKH GHWDLOV RI ZKLFK FDQEH IRXQG LQ
$SSHQGL[




 %HKDYLRXUDO(YLGHQFH3DWWHUQV^` ^` ^` ^` ^` ^`
3HUIRUPDQFH
*UDGHV
      
      
      
      
      




















































RQ WKH ³;LQKXD 'LFWLRQDU\´ DQG ³&KLQHVH
V\QRQ\PV'LFWLRQDU\´















 )LOWHU WKH VHDUFK UHFRUGV IURP WKH WRWDO RQOLQH
EURZVLQJUHFRUGV
 ([WUDFWNH\ZRUGVWULQJVIURPWKHVHDUFKUHFRUGV

















 )LOWHU WKH VHDUFK UHFRUGV IURP WKH WRWDO RQOLQH
EURZVLQJUHFRUGV
 ([WUDFWNH\ZRUGVWULQJVIURPWKHVHDUFKUHFRUGV
 /DEHO WKH NH\ZRUGV ZLWK SURJUHVVLYH
UHODWLRQVKLSVLQFRQWHQWDQGPHDQLQJ




PRUSKHPHV )XUWKHUPRUH WR LGHQWLI\ WKH FDWDORJXH RI D EURZVLQJ UHFRUG D ZHE
 















$IWHU UHYLHZLQJ GDWD IURP WKH +5 DQG ,7 GHSDUWPHQWV RI 76  LQLWLDO
EHKDYLRXUDO GDWD VRXUFHV ZHUH LGHQWLILHG WKHVH LQFOXGH ELRJUDSKLFDO LQIRUPDWLRQ
KLVWRULFDOSHUIRUPDQFHLQIRUPDWLRQDQGRQOLQHEHKDYLRXU LQIRUPDWLRQIRUWKH5	'
VWDIIV 7KHQ SUHSURFHVVLQJ ZDV FRQGXFWHG RQ WKH LQLWLDO GDWD VHW WR FKHFN IRU












7KH YDOXH IURP WKH .02%DUWOHWW WHVW ZDV  LQGLFDWLQJ WKDW WKH GDWD LV
VXLWDEOH IRU 3&$ DFFRUGLQJ WR WKH HPSLULFDO YDOXH -ROOLIIH  )LJXUH 
7KLUWHHQSULQFLSDOFRPSRQHQWVKDYHEHHQH[WUDFWHGIURPWKHLQLWLDOYDULDEOHVZKLFK
H[SODLQHG WKH FKDQJHV RI WKH WRWDO YDULDQFH %DVHG RQ WKH LQWURGXFWLRQV LQ
&KDSWHUWKHILUVWHLJKWSULQFLSDOFRPSRQHQWVZHUHNHSWVLQFHWKH\H[SODLQHG




EHORQJV WR DQG WKH XQLYHUVDO IHDWXUH RI WKH EHKDYLRXUDO GDWD LQ HDFK SULQFLSDO








































































WKH NH\ VWDNHKROGHUV KDG QRH[SHULHQFHV WR UHO\ WR MXGJH WKH LPSRUWDQFHRI WKRVH
EHKDYLRXUDOHYLGHQFHVDQGZHLJKWHGWKHPSURSHUO\0RUHRYHUGXHWRDOOEHKDYLRXUDO
GDWD ZDV FROOHFWHG DXWRPDWLFDOO\ WKURXJK WKH FRPSDQ\




VFHQDULRV ZLWK WKH WRS WKUHH SUREDELOLWLHV DQG OLNHZLVH IRU WKH KLJKSHUIRUPDQFH
VFHQDULRV
7DEOH7KHW\SLFDOYDOXHVLQWKHILQDOMRLQWUHOLDELOLW\PDWUL[




































7KH UHVXOW VKRZV WKDW WKH KLJKSHUIRUPDQFH 5	' VWDII PHPEHUV KDYH
VLJQLILFDQWO\KLJKHUVFRUHVRQWKLVLWHPWKDQWKHORZSHUIRUPDQFHHPSOR\HHV%DVHG
RQWKHLQGHSWKLQWHUYLHZVWKHUHDVRQVIRUWKLVDUHDVIROORZV











 7KHPRVWFRPPRQVFHQHOHDGVWRD ORQJWLPHDFWLYHZHESDJHLV WKDW WKHVWDII
PHPEHU OHDYHV KLVKHU RIILFH DQG JR WR ODERUDWRU\ 7KXV WKH VFRUH RI WKLV












UHQHZLQJ WKHLU SURIHVVLRQDO NQRZOHGJH WHQG WR KDYH KLJKHU SHUIRUPDQFH
0RUHRYHUWKHWRSWKUHHIRUPVRIRQOLQHSURIHVVLRQDOFRQWHQWYLVLWHGE\WKHKLJK
SHUIRUPDQFHHPSOR\HHVDUHSHHUFRPPXQLFDWLRQLQRQOLQHSURIHVVLRQDOIRUXPV
RQOLQH LQTXLU\ DERXW SURIHVVLRQDO LVVXHV DQG FROOHFWLRQ RI PDUNHWSURGXFW
LQIRUPDWLRQ
 +LJKSHUIRUPDQFHVWDIIDOVRYLVLWQRQSURIHVVLRQDOFRQWHQWGXULQJWKHZRUNWLPH
EXW WKHWRWDO OHQJWKRI WLPHLVVKRUWHU ,QDGGLWLRQWKH\DOZD\VVZLWFKEDFN WR
SURIHVVLRQDOFRQWHQWDIWHUYLVLWLQJWKHQRQSURIHVVLRQDOFRQWHQW
 7KHUHIRUHWKHFRPELQDWLRQRIWKLVHYLGHQFHUHIOHFWVWKDWKLJKSHUIRUPDQFH5	'










 &RPPXQLFDWLRQ ZLWK FXVWRPHUV LVDNH\ IDFWRUGHWHUPLQLQJZKHWKHUDQ5	'
SURMHFWZLOOEHVXFFHVVIXO7KHUHIRUHLWLVYHU\LPSRUWDQWIRU5	'VWDIIWRFROOHFW
LQGHSWK LQIRUPDWLRQ RQ PDUNHW WUHQGV FXVWRPHU QHHGV DQG FRPSHWLWRUV¶
SURGXFWV
 ,W LPSURYHV VXFFHVV UDWHV VLJQLILFDQWO\ LI WKH 5	' SURMHFW PHPEHUV KDYH




VDPSOHV 7KH UHVXOWV VKRZ WKDW WKH DSSURDFK RI SUHGLFWLQJ IXWXUH SHUIRUPDQFH








%HKDYLRXUSDWWHUQ  %HKDYLRXUSDWWHUQ 
3UHGLFWHGSHUIRUPDQFHVFRUH 3UHGLFWHGSHUIRUPDQFHVFRUH
6FRUH 3UREDELOLW\ 6FRUH 3UREDELOLW\
   
   
   
   














DFWXDOO\ VFRUHG 6LPLODUO\ IRU WKHKLJKSHUIRUPDQFH VDPSOH KLVEHKDYLRXUSDWWHUQ
^` JLYHV WKH PDQDJHU  FRQILGHQFH WR EHOLHYH WKDW WKH





%DVHG RQ WKH UHVXOWV IURP WKH (5 DQDO\VLV WKH PDQDJHUV FDQ FDUU\ RXW
PDQDJHULDODFWLRQVRQ WKHGHSDUWPHQWDODQGLQGLYLGXDO OHYHOV)RU LQVWDQFHRQWKH
GHSDUWPHQWDOOHYHOPDQDJHUVFDQPRQLWRUWKHWLPHWKHLUVXERUGLQDWHVDUHVSHQGLQJ
RQDFTXLULQJPDUNHWDQGFXVWRPHULQIRUPDWLRQ$FFRUGLQJO\WKHPDQDJHUVFDQDGMXVW






WKH HIILFDF\ RI WKH 37 V\VWHP LQ SUDFWLFH WKH H[WHUQDO SHUIRUPDQFH H[SHUWV KDYH
SRLQWHGRXWVHYHUDOSRWHQWLDOGLIILFXOWLHVLQLPSOHPHQWDWLRQ
 7KH QHZ 37 V\VWHP PD\ UHVXOW LQ PDQDJHPHQW FXOWXUH VKRFN IRU WKH 5	'
GHSDUWPHQW,QWKHSDVWWKH5	'GHSDUWPHQWDGRSWHGDQHJDOLWDULDQFXOWXUHWKH

















VXJJHVW WKDW WKH PDQDJHUV LGHQWLI\ WKH ³EHVW SHUIRUPDQFH SDWWHUQ´ LQ HDFK
GLYLVLRQDQGDSSO\WKHSDWWHUQVWRPDQDJHPHQW
 ,QDGHTXDWH KDUGZDUH VRIWZDUH DQG ,7 VXSSRUW DUH DGGLWLRQDO FKDOOHQJHV LQ











WKHPDQDJHUV KDYHPRUH PHWKRGV WR GHOLYHU WKHLU PDQDJHULDO LGHDV +RZHYHU WKH
SURMHFWZDVGHOD\HGXQH[SHFWHGO\DV76PHUJHGZLWKWKH+%)XOOHU&RWKHPRVW
FRPSHWLWLYHFRPSDQ\ LQ WKH LQWHUQDWLRQDODGKHVLYHPDUNHW7KHQHZFRPSDQ\KDV
















WKHVH EDVLF UHVHDUFK TXHVWLRQV WR HQVXUH WKH\ KDYH EHHQ HFKRHG WKURXJKRXW DQG
H[SOLFLWO\
4ZKDWLVWKHW\SRORJLFDORYHUYLHZRIWKHFXUUHQWVWDWHRI30IUDPHZRUNV"
4 :KDW 30 IUDPHZRUN FDQ EH GHYHORSHG DURXQG SHUIRUPDQFH JHQHUDWLRQ
SURFHVVHVDQGDOVRFRQWDLQVPHFKDQLVPVWRDFFRPPRGDWHGLIIHUHQWDSSURDFKHVIRU
D ZLGH UDQJH RI RUJDQLVDWLRQV VHHNLQJ WR KDQGOH WKH SUHVVLQJ LVVXHV GLVFXVVHG
DERYH"
4 :KDWIXUWKHUDSSURDFKHVFDQEHGHYHORSHGZLWKLQWKHQHZIUDPHZRUNWR





4 :KDW HIIHFWLYH DSSURDFKHV DQG PHWKRGV FDQ EH GHYHORSHG WR HQKDQFH
SHUIRUPDQFH E\ LQWURGXFLQJ LQQRYDWLRQV LQ D 30 VHWWLQJ ZLWKLQ WKH QHZ 30
IUDPHZRUNDW OHDVW IRU&KLQHVH VPDOODQGPHGLXPVL]HPDQXIDFWXUHUVDQG5	'
XQLWVDVWHVWHGE\FDVHVWXGLHV"
,Q RUGHU WR DQVZHU WKHVH IRXU LQWHUUHODWHG TXHVWLRQ D FRPSUHKHQVLYH
W\SRORJLFDO OLWHUDWXUH UHYLHZ ZDV FDUULHG RXW WR DQDO\VLV WKH FKDUDFWHULVWLFV DQG
IHDWXUHV RI WKHH[LVWLQJ30IUDPHZRUNV7ZRFDWHJRULHVRI30IUDPHZRUNVZHUH
LGHQWLILHGLQWKLVOLWHUDWXUH UHVHDUFK DV JHQHULF DQG YHUVDWLOH 30 IUDPHZRUNV
DQG VSHFLDO 30 IUDPHZRUNV 7KH JHQHULF IUDPHZRUNV JXLGH 30
LPSOHPHQWDWLRQ HLWKHU E\ WKHLU LQKHUHQW IL[HG ORJLF VWHSV HJ 2WOH\¶V WZR
SURFHGXUDO IUDPHZRUNV SHUIRUPDQFH SULVP PRGHO RU EHVW SUDFWLFH PRGHO
HJ ()40 PRGHO 0%14$ LQ D VWUDLJKWIRUZDUG ZD\ 7KH VSHFLDO 30




IORZV DQG PDQDJHULDO UHODWLRQVKLSV VLQFH WKRVH IUDPHZRUNV DUH GHVLJQHG IRU WKH
FRPPRQ30VFHQDULRV2QWKHRWKHUKDQG WKRVHVSHFLDO IUDPHZRUNV WDNHXWLOL]HG
VRPHRIWKHSDUWLFXODURUJDQLVDWLRQDOIHDWXUHVVRWKH\PD\ZRUNPRUHHIILFLHQWO\LQ




)XUWKHUPRUH ILYH EDVLF HOHPHQWV RI 30 ZHUH LGHQWLILHG IURP WKH
H[LVWLQJ IUDPHZRUN DV WKH IRXQGDWLRQ RI 30 JHQHUDWLRQ DQG PDQDJHPHQW
%DVHG RQ WKHHOHPHQWV D QHZ 30 IUDPHZRUN DV WKH SHUIRUPDQFH WUHH 37
IUDPHZRUN ZDVLQWURGXFHG LQ &KDSWHU  WR HFKR WR WKH VHFRQG UHVHDUFK TXHVWLRQ
,Q FRQWUDVW WR WKHH[LVWLQJ30IUDPHZRUNVWKDWKLJKO\UHO\RQRUJDQLVDWLRQDOFKDUW
DQG PDQDJHULDO DQG RSHUDWLRQDO SURFHGXUHV WR LPSOHPHQW WKH 37 IUDPHZRUN
IRFXVHV PRUH RQ WKHSHUIRUPDQFH DQG SHUIRUPDQFH JHQHUDWLRQ SHU VH ,Q WKH 37













IUDPHZRUNV ZHUHGHYHORSHG LQ WKH WKHVLV IRU WKH VDNHRI VROYLQJ WZR RI WKH PRVW
SUHVVLQJ30LVVXHV30LQ60(VDQG5	'XQLW 
,Q WKH ILUVW DSSURDFK IRU 60(V WKH 306 LV EXLOW XS RQ WKH SHUIRUPDQFH
JHQHUDWLRQ SURFHGXUHV IRU LPSURYLQJ LWV DGDSWDELOLW\ WR IDVWFKDQJLQJ LQWHUQDO DQG
H[WHUQDOHQYLURQPHQW0HDQZKLOHWKH660LVDGRSWHGDVDFRQYHQLHQWZD\WREULQJ
RUJDQLVDWLRQDOLQQRYDWLRQSHUVSHFWLYHLQWR60(V,QWKHVHFRQGDSSURDFKIRU5	'
XQLW WKH306 LVGHYHORSHGXQGHU WKHJXLGLQJRIERWK5	'PDQDJHPHQWDQG30
WKHRULHVVLQFHWKHRSHUDWLRQDODQGPDQDJHULDOIORZVDUHDOZD\VWZLVWHGLQFRPSOH[
RSHUDWLQJFRUHV0RUHRYHU DFRPSHWHQF\EDVHGSHUIRUPDQFHPHDVXUHPHQWZD\ LV





&RPSOHPHQWDU\ WR WKH FKDUDFWHULVWLFV DQG FKDOOHQJHV GLVFXVVHG EHIRUH WKLV
UHVHDUFKFRPHVZLWKVRPHVKRUWFRPLQJVDQGOLPLWDWLRQV
)LUVWO\ZHRQO\GHYHORSHG WKH LPSOHPHQWDWLRQDSSURDFKHVRI37DJDLQVW WZR
SUHVVLQJ 30 LVVXHV LQ WKLV UHVHDUFK +RZHYHU D QXPEHU RI WKH RWKHU JHQHUDO
FKDOOHQJHVDQGSUREOHPVDUHVWLOOZDLWLQJWREHVROYHGLQWKHFXUUHQW30GRPDLQHJ
+RZWRHVWDEOLVK+3:6LQ60(V"+RZWRHYDOXDWHWKHLPSDFWRISHUIRUPDQFHUHVXOWV"








WKH IUDPHZRUN DQG LWV DSSURDFKHV¶ IHDVLELOLW\FDQEH IXUWKHU H[DPLQHG LQ ZHVWHUQ
FRPSDQLHVZKLFKLVDNH\ZRUNLQRXUIXWXUHUHVHDUFKDJHQGD
7KLUGO\ WKH RQOLQH EHKDYLRXU GDWDEDVHG SHUIRUPDQFH PRQLWRULQJ DQG
SUHGLFWLRQ V\VWHP %3036 FDQ EH IXUWKHU GHYHORSHG E\ JHWWLQJ PRUH W\SHV RI
EHKDYLRXU GDWD LQYROYHG HJ JHRJUDSKLFDO GDWD SK\VLFDO GDWD 0HDQZKLOH LW LV








)LUVWO\ WKH ³SHUIRUPDQFH JHQHUDWLRQ SURFHGXUH´ LV DQ LQQRYDWLYH 30
SHUVSHFWLYHUDLVHGLQWKH37IUDPHZRUNZKLFKLVSURPLVLQJLQVROYLQJVRPHSUHVVLQJ
30LVVXHVFDXVHGE\WUDGLWLRQDOSHUIRUPDQFHDQJOHV7KHUHIRUHPRUHFRQFHSWXDODQG
SUDFWLFDO HOHPHQWV FDQ EH DGGHG LQWR WKH 37 IUDPHZRUN WR IXUWKHU FODULI\ KRZ WR
XQGHUVWDQGDQGLPSOHPHQW30XQGHUWKHSHUVSHFWLYH
6HFRQGO\PRUHVSHFLILFLPSOHPHQWDODSSURDFKHVFDQEHGHULYHGIURPRULJLQDO
37 IUDPHZRUN WR KHOS RUJDQLVDWLRQV WR FDUU\ RXW 30 DFFRUGLQJ WR WKHLU YDULRXV
FKDUDFWHULVWLFVDQGQHHGV,QWKLVWKHVLVWZRDSSURDFKHVZHUHGHYHORSHGIRU60(V
DQG 5	' XQLWV ZKLFK DUH WZR RI WKH PRVW SUHVVLQJ 30 LVVXHV LQ WKH GRPDLQ
1HYHUWKHOHVVVRPHWKHRWKHULVVXHVDOVRFDOOIRUPRUHDWWHQWLRQVXFKDV30IRUSXEOLF







7KLUGO\ D EHKDYLRXUDO HYLGHQFHEDVHG 5	' SHUIRUPDQFH PHDVXUHPHQW DQG
PRQLWRULQJV\VWHPZDVUHSRUWHGLQWKLVUHVHDUFKDVD30WRRO+RZHYHUWKHSRWHQWLDO
RI WKLVSHUIRUPDQFHPHDVXUHPHQWDSSURDFK LVQRW OLPLWHG LQ WKH5	'XQLWVPRVW
RUJDQLVDWLRQVKROGLQJDPELJXRXVRUKLJKO\FRPSOH[RSHUDWLQJIORZFDQEHQHILWIURP






$ERU -DQG4XDUWH\3  ,VVXHV LQ60(GHYHORSPHQW LQ*KDQDDQG6RXWK
$IULFD,QWHUQDWLRQDO5HVHDUFK-RXUQDORI)LQDQFHDQG(FRQRPLFV

$EUDQ $ DQG %XJOLRQH /  $ PXOWLGLPHQVLRQDO SHUIRUPDQFH PRGHO IRU
FRQVROLGDWLQJ EDODQFHG VFRUHFDUGV $GYDQFHV LQ (QJLQHHULQJ 6RIWZDUH 

$EX'DKDE . ;X ' DQG &KHQ <  $ QHZ EHOLHI UXOH EDVH NQRZOHGJH



























5HVHDUFK DQG 'HYHORSPHQW 2UJDQL]DWLRQV DQG &RPPXQLFDWLRQ 7HFKQRORJ\





$QGHUVHQ + &REEROG , DQG /DZULH *  %DODQFHG 6FRUHFDUG
,PSOHPHQWDWLRQ LQ 60(V 5HIOHFWLRQ RQ /LWHUDWXUH DQG 3UDFWLFH WK 60(
,QWHUQDWLRQDO&RQIHUHQFH$OOERUJ8QLYHUVLW\'HQPDUN&LWHVHHU
$QGHUVRQ.DQG0F$GDP5$FULWLTXHRIEHQFKPDUNLQJDQGSHUIRUPDQFH
PHDVXUHPHQW OHDG RU ODJ" %HQFKPDUNLQJ $Q ,QWHUQDWLRQDO -RXUQDO 

$QGUHZV 5 D 2UJDQL]DWLRQDO VRFLDO FDSLWDO VWUXFWXUH DQG SHUIRUPDQFH
+XPDQ5HODWLRQV
$QGUHZV 5 E 2UJDQL]DWLRQDO VWUXFWXUH DQG SXEOLF VHUYLFH SHUIRUPDQFH
3XEOLF0DQDJHPHQWDQG3HUIRUPDQFH5HVHDUFK




DQG RUJDQL]DWLRQDO H[FHOOHQFH RI 60(V3DUW  $ FRQFHSWXDO IUDPHZRUN
0HDVXULQJ%XVLQHVV([FHOOHQFH
$UFKHU0HWDO&ULWLFDO5HDOLVP(VVHQWLDO5HDGLQJV5RXWOHGJH
$UGDNDQ0$DQG0RKDMHUL. $SSO\LQJGHVLJQ UHVHDUFKPHWKRG WR ,7
SHUIRUPDQFHPDQDJHPHQWIRUPLQJDQHZVROXWLRQ-RXUQDORI$SSOLHG6FLHQFHV

$UHPX 0 DQG $\DQGD 0  ,PSDFW DVVHVVPHQW RI EXVLQHVV SURFHVV
UHHQJLQHHULQJ RQ RUJDQLVDWLRQDO SHUIRUPDQFH (XURSHDQ -RXUQDO RI 6RFLDO
6FLHQFHV
$UJ\UHV16DQG6LOYHUPDQ%6 5	'RUJDQL]DWLRQVWUXFWXUHDQG WKH
GHYHORSPHQW RI FRUSRUDWH WHFKQRORJLFDO NQRZOHGJH 6WUDWHJLF 0DQDJHPHQW
-RXUQDO

























(FRQRP\ LQ 7UDQVLWLRQ 6WDWLVWLFV &DQDGD (FRQRPLF $QDO\VLV ($ 5HVHDUFK
3DSHU6HULHV)
%DON\WH $ DQG 7YDURQDYLþLHQH 0  3HUFHSWLRQ RI FRPSHWLWLYHQHVV LQ WKH






















%HQWHV $ 9 HW DO  0XOWLGLPHQVLRQDO DVVHVVPHQW RI RUJDQL]DWLRQDO
SHUIRUPDQFH,QWHJUDWLQJ%6&DQG$+3-RXUQDORI%XVLQHVV5HVHDUFK

%pUHW 3 HW DO  5	' SHUVRQQHO DQG KXPDQ UHVRXUFH PDQDJHPHQW LQ











%LWLWFL 8 6 7XUQHU 8 DQG %HJHPDQQ &  '\QDPLFV RI SHUIRUPDQFH
PHDVXUHPHQW V\VWHPV ,QWHUQDWLRQDO -RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ
0DQDJHPHQW





%RXFNDHUW * DQG +DOOLJDQ -  0DQDJLQJ 3HUIRUPDQFH ,QWHUQDWLRQDO
&RPSDULVRQV5RXWOHGJH
%RX/OXVDU-&HWDO$QHPSLULFDODVVHVVPHQWRIWKH()40([FHOOHQFH
0RGHO (YDOXDWLRQ DV D 740 IUDPHZRUN UHODWLYH WR WKH 0%14$ 0RGHO
-RXUQDORI2SHUDWLRQV0DQDJHPHQW
%RXUODNLV0HWDO)LUPVL]HDQGVXVWDLQDEOHSHUIRUPDQFHLQIRRGVXSSO\










%ULJQDOO 6 DQG 0RGHOO 6  $Q LQVWLWXWLRQDO SHUVSHFWLYH RQ SHUIRUPDQFH
PHDVXUHPHQW DQG PDQDJHPHQW LQ WKH µQHZ SXEOLF VHFWRU¶ 0DQDJHPHQW
$FFRXQWLQJ5HVHDUFK







&DUSLQHWWL /& DQG 'H 0HOR $ 0  :KDW WR EHQFKPDUN" $ V\VWHPDWLF
DSSURDFKDQGFDVHV%HQFKPDUNLQJ$Q,QWHUQDWLRQDO-RXUQDO
&DVVHOO & 1DGLQ 6 DQG 2OGHU *UD\ 0  7KH XVH DQG HIIHFWLYHQHVV RI











HQJLQHHULQJ LQ VPDOO DQG PHGLXPϋ VL]HG HQWHUSULVHV ,QIRUPDWLRQ 6\VWHPV
-RXUQDO




















&KLHVD 9 DQG )UDWWLQL )  ([SORULQJ WKH GLIIHUHQFHV LQ SHUIRUPDQFH
PHDVXUHPHQWEHWZHHQUHVHDUFKDQGGHYHORSPHQWHYLGHQFHIURPDPXOWLSOHFDVH
VWXG\5	'0DQDJHPHQW






PDQDJHPHQW DQ HPSLULFDO VWXG\ WR LGHQWLI\ FULWLFDO IDFWRUV DQG SHUIRUPDQFH
PHDVXUHV0HDVXULQJ%XVLQHVV([FHOOHQFH
&KULVWHQVHQ7/ JUHLG3DQG6WLJHQ,03HUIRUPDQFHPDQDJHPHQWDQG





&ODUNVRQ 0 (  $ VWDNHKROGHU IUDPHZRUN IRU DQDO\]LQJ DQG HYDOXDWLQJ
FRUSRUDWHVRFLDOSHUIRUPDQFH$FDGHP\RI0DQDJHPHQW5HYLHZ
&RFFLD 0  $ EDVLF PRGHO IRU HYDOXDWLQJ 5	' SHUIRUPDQFH WKHRU\ DQG
DSSOLFDWLRQLQ,WDO\5	'0DQDJHPHQW
&RJKODQ ' DQG %UDQQLFN 7  'RLQJ $FWLRQ 5HVHDUFK LQ <RXU 2ZQ
2UJDQL]DWLRQ6DJH









&RUGHU\ DQG 5RZHQD 6LQFODLU &DURO\Q 3D\HU/DQJWKDOHU 6 DQG 5: +LHEO 0














6FRUHFDUG7KH 3DUWLFXODU &DVHRI 6PDOO DQG 0HGLXP(QWHUSULVHV 60(V ,Q
3RUWXJDO%XVLQHVVDQG0DQDJHPHQW5HYLHZ
'DIW 5 / DQG 0DUFLF '  %XLOGLQJ 0DQDJHPHQW 6NLOOV $Q $FWLRQ)LUVW
$SSURDFK&HQJDJH/HDUQLQJ
'DQHUPDUN % (NVWURP 0 DQG -DNREVHQ /  ([SODLQLQJ 6RFLHW\ $Q
,QWURGXFWLRQWR&ULWLFDO5HDOLVPLQWKH6RFLDO6FLHQFHV5RXWOHGJH

























IDFWRUV IURP D PDQDJHULDO SHUVSHFWLYH ,QWHUQDWLRQDO -RXUQDO RI (PHUJLQJ
0DUNHWV
(YDQV-5$QH[SORUDWRU\VWXG\RISHUIRUPDQFHPHDVXUHPHQWV\VWHPVDQG










EDODQFHG VFRUHFDUG LQ D VPDOO DQG PHGLXP VL]H PDQXIDFWXULQJ RUJDQL]DWLRQ
7HFKQRYDWLRQ
)HUUHLUD$DQG2WOH\'7KHGHVLJQDQGXVHRISHUIRUPDQFHPDQDJHPHQW
V\VWHPV $Q H[WHQGHG IUDPHZRUN IRU DQDO\VLV 0DQDJHPHQW $FFRXQWLQJ
5HVHDUFK
)HUUL*.DOPL3DQG.HUROD(2UJDQL]DWLRQDOVWUXFWXUHDQGSHUIRUPDQFH
LQ(XURSHDQ%DQNV$UHDVVHVVPHQW ,Q$GYDQFHV LQ WKHHFRQRPLFDQDO\VLVRI
SDUWLFLSDWRU\ 	 ODERUPDQDJHG ILUPV (PHUDOG *URXS 3XEOLVKLQJ
/LPLWHG 




)OHLVKHU& 6 DQG 0DKDII\'  $EDODQFHG VFRUHFDUG DSSURDFK WRSXEOLF
UHODWLRQVPDQDJHPHQWDVVHVVPHQW3XEOLF5HODWLRQV5HYLHZ
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A Performance Management Framework for the Public Sector: The 
Balanced Stakeholder Model 
1. Performance?Management?in?the?Public?Sector
Performance management (PM) is a term borrowed from the management literature which has 
only recently been adopted in the public management field. The term ‘performance management’ 
was first used in the 1970s, but it did not become a recognized process until the latter half of the 
1980s (Armstrong & Baron, 1998). Performance management has been extended to every aspect 
of business and management. A large number of researchers and practitioners from different fields 
are engaged to the exploration and study of performance management,  for instance: stakeholder 
theory (Berman, Wicks, Kotha, & Jones, 1999; Choi & Wang, 2009; Clarkson, 1995; Freeman, 
2010; McAdam, Hazlett, & Casey, 2005; Ogunlana, 2010), strategic management (Atkinson, 
Waterhouse, & Wells, 1997; Freeman, 2010; Grigoroudis, Orfanoudaki, & Zopounidis, 2012; Kald 
& Nilsson, 2000; Kaplan & Norton, 2001a), human resource management? (Farndale, Hope-
Hailey, & Kelliher, 2011; Guest, 2011; Huselid, Jackson, & Schuler, 1997; Singh, Darwish, Costa, 
& Anderson, 2012; Van De Voorde, Paauwe, & Van Veldhoven, 2012) and operational 
research(Boland & Fowler, 2000; Crawford, Costello, Pollack, & Bentley, 2003; W. B. Liu, Meng, 
Mingers, Tang, & Wang, 2012; Wang, Liu, & Mingers, 2015; White, 2000). 
1.1 Early development and successes of performance management in the private enterprise  
Performance management has developed from a ‘results oriented’ approach to a ‘process oriented’ 
approach and then to the integration of the two in support of the organization’s strategy. Early 
studies on performance management developed out of a concern for the measurement of 
performance. Initially within performance management, maximizing profits was the primary target 
??? ?????? ??? ????? ???????????????? ??????
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for enterprises and, before the 1970s, financial factors were almost the only criteria for 
performance evaluation. Later, people paid more attention to other perspectives such as: customer 
satisfaction, organization strategies, extent of innovation, and so on. After the 1970s, some of these 
factors were incorporated in systems of performance evaluation in private companies and they 
aimed to reflect the operational efficiency and effectiveness, and developing trends of the 
enterprises. The balanced scorecard (BSC) was first introduced by Kaplan and Norton as a multi-
dimensional performance measurement tool? (RW.ERROR - Unable to find reference:80), but its 
focus soon shifted to performance management (Kaplan & Norton, 2001a; Kaplan & Norton, 
2001b). The original design and initial practices of BSC focused on private enterprises. It linked 
the organizational strategy and vision to the four performance perspectives: financial, customer, 
internal process and learning and growth. From more than 20 years of development, the BSC has 
gained widespread acceptance as one of the most successful performance management tool for 
enterprises (Kald & Nilsson, 2000; W. B. Liu et al., 2012; Malmi, 2001; F. Mitchell, Nørreklit, 
Seal, & Ye, 2014)  ˚
1.2 Performance management in the public sector 
Much later than the private sector, performance management was gradually introduced into the 
public sector although it was not applied and developed as successfully as in the for-profit sector. 
The initial practices of PM in the public sector were centered on the assessment of value for money 
and other resource usage. This was normally conducted by external auditors or government 
authorities (Boland & Fowler, 2000). However, public sector organizations are often professional 
organizations providing public services. These public services are multiple and are rendered in co-
production. A single output or efficiency oriented performance measurement system will 
inappropriately reduce the complexity of public management into a single dimension (De Bruijn, 
2007) . As emphasized by Moore (1995) , in the public sector the goal might be creating the social 
(public) value because the majority of public sector organizations still gain most of their income 
from the State and they have to create value for citizens, taxpayers and other stakeholders. Later 
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researchers (Brookes & Grint, 2010; Kelly, Mulgan, & Muers, 2002) further demonstrated that all 
public leaders need to engage in understanding, creating and demonstrating public value. As 
Brookes (2010) stated  
“it requires the identification of social (public) goals, and delivering those goals in a way that 
secures trust and legitimacy and ensuring that the public sector organization has the capability and 
the capacity to deliver these stated goals” (p. 15) 
More recently, it has been accepted that PM in the public sector emphasizes the consideration of 
wide-ranging stakeholder groups who may directly or indirectly affect or be affected by the actions 
of the organization (Alford, 2002; Larsen, 2008; M. H. Moore, 1995; O'Flynn, 2007; Sanger, 2008; 
Yang & Holzer, 2006). As Morgan et al (2013) claimed, public PM should move from NPM (new 
public management) to NPG (new public governance). They argued that NPG is value centered. 
The goal of the public sector is to promote the larger common good not just improved efficiency, 
effectiveness, or responsiveness in the implementation of a given program (Alford, 2002; M. H. 
Moore, 1995; M. Moore, 1994; Stoker, 2006). And NPG emphasized the importance of creating 
government processes that facilitate the generation of implementable agreements among wide-
ranging stakeholders who may disagree on what course of actions will produce the maximum 
public value (Larsen, 2008; Sanger, 2008; Yang & Holzer, 2006). 
More recently, stakeholder theory has been emphasized and the stakeholders and communication 
have been deemed as two key factors of PM in the public sector (Choi & Wang, 2009; Clarkson, 
1995; Freeman, 2010). Public organizations are complex systems that include many different 
groups within them, and affect many different groups and elements of their environment. As 
defined by Freeman (1984) a stakeholder is: ‘…any group or individual, who can affect or is 
affected by the achievement of organization’s objectives (p.46).’ Some of these stakeholders are 
important for the successful operation of the organization; some are important because of the 
effects that the organization has on them. In both cases the organization needs to be aware of these 
stakeholders and manage them successfully, the former for reasons of effectiveness, the latter for 
reasons of legitimacy and ethicality (Wang et al., 2015).  
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In spite of the wide concerns on ‘stakeholders’ or ‘balance’ in performance management,  public 
sector organizations have turned to borrow enterprise performance management practices and 
successful tools for improving and demonstrating their own performance and accountability such 
as BSC ((Hood, 1995; Kollberg & Elg, 2011; Niven, 2011). However, there is a lack of studies to 
examine the issues and challenges that exist in public PM implementation (Northcott & Ma'amora 
Taulapapa, 2012). Most existing PM frameworks do not offer practical procedures to guide us in 
how to identify and balance the key interests of the stakeholders which is the ultimate driving force 
of performance management in the public sector (Shapira & Kuhlmann, 2003). Therefore, we 
argue that one of the key factors in the effective implementation of PM in the public sector is the 
need to balance the motivations and interests among various stakeholder groups at all levels of the 
system, rather than simply to concentrate on a mechanistic process of decomposing objectives, 
monitoring, and collecting feedback. Thus, how to develop a framework or methodology to help 
public management to identify and manage the various (often conflicting) stakeholder (or interests) 
groups is still a huge challenge in the public PM field. In light of this, we will review some of 
widely used multidimensional models or frameworks in public performance 
measurement/management including the model of the European Foundation for Quality 
Management (EFQM), the Balanced Scorecard (BSC) (Kaplan & Norton, 1996; Kap?an & Norton, 
1992), the Public Scorecard (Moullin, 2002), and the Performance Prism (Neely, Adams, & 
Kennerley, 2002). 
2. Existing?Performance?Management?Frameworks
The existing methods can be classified into three types. 
Type 1 methods: List all the key elements related to performance management. 
Otley (1999) proposed a performance management system (PMS) to analyze the operation of 
management control systems structured around five central issues. These five issues relate to 
objectives; strategies and plans for their attainment; target-setting; incentive and reward structures; 
and information feedback loops. He proposed five questions related to those issues:  
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1) What are the key objectives that are central to the organization’s overall future success, and
how does it go about evaluating its achievement for each of these objectives?
2) What strategies and plans have the organization adopted and what are the processes and
activities that it has decided will be required for it to successfully implement these? How does
it assess and measure the performance of these activities?
3) What level of performance does the organization need to achieve in each of the areas defined
in the above two questions and how does it go about setting appropriate performance targets
for them?
4) What rewards will managers (and other employees) gain by achieving these performance
targets (or, conversely, what penalties will they suffer by failing to achieve them)?
5) What are the information flows (feedback and feed-forward loops) that are necessary to enable
the organization to learn from its experience) and to adapt its current behavior in the light of
that experience?
Ehreth (1988) extended Otley’s (1999) PMSs framework for both for-profit organizations and not-
for-profit organizations. The extended framework is called ‘performance management systems 
framework’ and extended Otley’s five ‘what’ questions to ten ‘what’ and two ‘how’ questions.  
Smith and Goddard (2002) examined performance management from an operational research 
perspective and constructed a framework to examine the performance management process. They 
argued that performance management should contain four broad blocks:  
1) Formulation of strategy;
2) Performance measurement instruments;
3) Analytic techniques;
4) Encouraging appropriate organizational responses.
Smith and Goddard (2002) claimed that the success of a performance management system will 
depend on how well these four indispensable elements of the performance management process 




Type 2 methods: Standardized models from the total quality management perspective 
(EFQM) 
Nabitz, Klazinga, and Walburg (2000) reviewed the practices of TQM in European health care and 
they claimed that one way to meet the challenges in creating a high performance organization in 
health care is the approach of the European Foundation for Quality Management (EFQM). The 
European Foundation for Quality Management (EFQM) was created by 14 presidents of European 
companies in 1988. The EFQM Excellence model is a non-prescriptive framework with 9 main 
criteria and 32 sub terms for organizational self-assessment and also for benchmarking to compare 
with others. It is one of the most widely used total quality management (TQM) framework in the 
Europe and it is the most influential Quality Awards in the world. It has been revised in 1999, but 
the principals still remain the same.    
 
Type 3 methods: Logic models for performance management 
The balanced scorecard  
During recent years, increasingly public organizations have adopted the balanced scorecard (BSC) 
framework for their performance measurement or management system (Grigoroudis et al., 2012; 
Kollberg & Elg, 2011; Niven, 2011; Northcott & Ma'amora Taulapapa, 2012; Santiago, 1999; 
Sharma & Gadenne, 2011). The BSC was first introduced by Kaplan and Norton(RW.ERROR - 
Unable to find reference:80; Kaplan & Norton, 1996). The original design and initial practices of 
BSC focused on private sectors. BSC linked the organizational strategy and vision to the four 
performance perspectives: financial, customer, internal process and learning and growth.  
   Kaplan (2008) emphasized that, since financial success is not the primary objective for 
nonprofit and public sector enterprises (NPSEs), they cannot use the standard architecture of the 
balanced scorecard and strategy map wherein financial objectives are the ultimate. NPSEs 
generally place highly an objective related to their social impact and mission. Some practitioners 
have elevated the organization’s strategy or mission or customer perspective to the top of the 
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hierarchy of perspectives of BSC. As Kaplan and Norton (, 2001b) noted, the public sector should 
be accountable for how well they meet a need in society rather than how well they raise funds or 
control expenses. 
The public sector scorecard 
The public sector scorecard (PSSC) was originally developed in 2002 (Moullin, 2002) and it is an 
integrated quality management and performance measurement framework for the public and 
voluntary sectors developed from the balanced scorecard. It is designed to help the public 
organizations to find ways to deliver improved outcomes for service users. The fundamental 
construction logic and structure of the PSSC are very similar to the BSC. The Public Sector 
Scorecard focused on outcomes, the processes that deliver those outcomes, and the organization’s 
capability to support its people and processes in achieving the relevant outcomes efficiently. 
Soft Systems Methodology (SSM) 
SSM is a systems-based general purpose problem solving methodology developed by Checkland 
(1972). As Checkland (2010) explained in his book: ‘it (SMM) is an action-oriented process of 
inquiry into problematic situations in which users learn their way from finding out about the 
situation, to taking action to improve it (p.191).’  
He explains the complexity of problematical situations in real life contain multiple interacting 
perceptions of ‘reality’. This comes about because different people have different taken-as-given 
(and often unexamined) assumptions about the world. Thus, in order to improve the performance 
of the social system (e.g. public sectors), the fundamental idea of the SSM is to identify or 
understand the key interests of stakeholders in the situation before taking actions. It develops 
notional or conceptual models of purposeful human activity based upon “root definitions” that 
describe succinctly what a system is, and “activity models” that describe what it must do. The root 
definitions generally specify the Customer, the Actors, the Transformation, the Weltanschauung, 
the Owners (and stakeholders) and the Environment which is generally not within the system’s 
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control (CATWOE).  
When applied in performance management, firstly primary task activity models are developed that 
specify the outputs or services to be produced (What), the manner in which they are produced 
(How); and the reason for their production (Why). These models start at the top level and are 
decomposed downwards to whatever level of detail is required. They can be used to develop key 
measures of performance in terms of three criteria (the 3E’s model) (W. Liu, Cheng, Mingers, Qi, 
& Meng, 2010): efficacy (E1), efficiency (E2) and effectiveness (E3). They can also be used to 
identify key stakeholders at a variety of levels within the organization. The application area for 
SSM is very broad. It has been applied to all sizes of company from small firms to large 
corporations, from organizations in both private and public sectors including the National Health 
Service (P. Checkland & Poulter, 2010). Many researchers have applied it in the public sector and 
government projects and showed positive results on their performances (Crawford et al., 2003; W. 
Liu et al., 2010; W. B. Liu et al., 2012; White, 2000). And some researchers provided the evidence 
of a wide range of successful applications of SSM as a methodology used both by itself and in 
combination with other approaches (P. Checkland, 2000; Mingers, 2000). 
 
2.1 Evaluation of PM frameworks 
 
From the literature review, there are three kinds of performance management methods that can be 
applied to PM in the public sectors and which have their own advantages and disadvantages. The 
first type of methods summarizes and refines the performance management activities and index 
system based on practical work experience. The indicator systems developed by this kind of 
methods do not often have good internal logics among different dimensions. Moreover, the KPIs 
and organizational strategies are often disconnected, and the KPIs are often hardly applicable to 
other public sectors. The second method is to develop standardized models from the total quality 
management perspective, represented by EFQM, which advocates a standardized model applicable 
to all organizations. They are often used as a PM diagnostic tool, but are not suitable for our 
9 
purposes to develop a new PM framework. Moreover, the EFQM’s logic is that the management 
work and performance could be improved by comparison with benchmarks. However, every public 
sector has its unique strategic choice, participants, stakeholders and external environment. From 
the diagnostic results by using EFQM, it is often difficult to know how to improve the performance 
in a particular organization. 
The third approach is represented by the BSC, PSSC and SSM. It has been widely used in private 
sector enterprises with some success. However, the inherent priority for the finance performance 
in the four dimensions of balanced scorecard made it unsuitable for public sector organizations, 
thus it needs to adjust the original four dimensions when it is applied to the public sectors. Even if 
a set of the most optimized key indicators and management measures are obtainable by using the 
adjusted balanced scorecard, it is still often difficult to work effectively in public sectors. Moreover, 
none of these existing PM frameworks offered the practical procedures to guide us in how to 
identify and balance the key interests of the stakeholders, which is the ultimate driving force of 
performance management for public sector (Shapira & Kuhlmann, 2003). Thus, those activities 
decomposed by the BSC or SSM may not be necessarily balanced with the key interests of the 
‘involved stakeholders’ in the organization, and therefore are often hard, if not impossible, to 
implement (Wang et al., 2015). One of the main purposes of this study was to design a generic 
performance management model or methodology (referred to as the Balanced Stakeholder Model 
- BSM) to fuse those separated key tasks of public PM (strategy decomposition, stakeholder 
identification and balancing interests) into a cohesive whole.  
3. A?New?Performance?Management?Framework:?the?Balanced?Stakeholder
Model?(BSM)? ?
As we discussed above,?there is no existing PM framework that offers practical procedures to guide 
us on how to identify stakeholders and balance their key interests, which is the ultimate driving 
force of performance management for the public sector (Shapira & Kuhlmann, 2003). Thus, we 
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introduce the Balanced Stakeholder Model (BSM). From the systems thinking perspective, BSM 
is designed as a stakeholder-oriented performance management framework especially applied in 
performance management in the public sector. It aims to answer two fundamental questions: 1) 
How to translate the complexity of public goals and contexts into a series of manageable key 
activity and stakeholder systems. 2) How to help public sector managers to decide which 
combination of factors (activities, stakeholders and balanced interests) is more likely to lead to 
success.  
Therefore, the main tasks of the BSM are to decompose the strategic goals of the organization into 
the necessary activities at a variety of levels, identify internal and external stakeholders, and 
balance their key interests. SSM is the fundamental method for strategy decomposition and this 
forms a core part of our stakeholder identification and analysis method (Wang et al., 2015). In order 
to balance interests, the BSM will identify the key interests, more importantly, the key conflicting 
interests among the stakeholders, then try to balance them by making a balancing strategy or plan, 
and then to amend the overall objectives and strategies of the organization. Thus, BSM takes the 
key interests of stakeholders as a part of the organizational goals (objectives) for further 
decomposition in order to keep discussing 1) does this objective represent the common interests 
of us all? 2) Do the objective and relative activities damage the key interests of particular 
stakeholder group or individual? 3) If there is a conflict, how to make a suitable balancing strategy 
by amending the objective or action plans? Thus our objective set consists not only of strategies 
and financial targets but also key interests of employees, customers and other stakeholders, even 
outside the organization.  
However, BSM by itself cannot directly uncover the key interests or conflicts of stakeholders. 
Those interests are normally identified through different kinds of formal or informal 
communication with stakeholders such as questionnaires, interviews, formal or informal meetings 
and so on. Although the BSM emphasizes the importance of identifying and attempting to balance 
the stakeholders’ interests throughout the whole process of decomposition, in reality it may be 
difficult to achieve these. We will discuss this in more detail in later sections.   
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3.1 Introduction to the stakeholder identification and analysis method 
We proposed a systemic methodology for identifying and analyzing the stakeholders of an 
organization at many different levels. The methodology is based on soft systems methodology and 
is applicable to all types of organization, both for profit and non-profit (Wang et al., 2015).  
Based on CATWOE from SSM and the idea of the “involved” and the “affected” from critical 
systems heuristics (CSH) (Reynolds & Holwell, 2010), we have developed a framework of 
different categories of potential stakeholders (Table 1). 
The Involved The Affected 
Owners who can 
create, change or 
destroy the 




who are the 
direct 
recipients of 
the output of 
the system. 









who are directly 
















Table 1: Categories of stakeholders derived from CATWOE and CSH 
The stages of this method can be summarized into the following five steps: 
1. Determine the overall objectives of the organization (or part of it).
2. Search for “initial stakeholders”.
3. Build root definitions (RDs) and conceptual models (CMs) – in practice, one often
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repeatedly ask questions “what to do”, “why to do”, “how to do” to build RD and CM.  
4. Continuously decompose the activities into lower levels, e.g., by asking what to do and 
how to do.  
5. A complete set of stakeholders can then be produced from the key activity models bottom 
to top and level by level. Through the process of inducing and summarizing the 
stakeholders, the set could clearly represent the functions of the stakeholders at each 
level of key activities in the process of achieving the organizational strategic goal. 
3.2 Four perspectives of BSM 
One of the most distinctive features of BSM is, when combined using with our Stakeholder 
Identification and Analysis method (Wang et al., 2015), that it helps us to keep alignment with the 
actual organizational strategic goals and management hierarchy structure during the whole 
decomposition and analysis processes. And the findings (key activity and stakeholder systems) can 
be better presented to the managers so that they can more directly understand and perceive them 
and to help them to make decisions. Furthermore, it is able to allow managers to allocate the jobs 
and stakeholders into related key operational and supportive departments, as well as to set 
performance indicators and rewards system. Generally speaking, BSM smoothly fused our system-
based stakeholder identification and analysis method into the public PM framework and made it 
more practical to public managers (they can easily understand and adopt it without OR expertise).   
The BSM consists of four logically linked perspectives. The first perspective of the BSM is the 
‘goal’, where goal normally refers to the system’s objectives. The rationale is that the BSM is a 
performance management framework especially designed to be applied in the public sector from 
a stakeholder and systems perspectives. If we view the public sector as a system, the performance 
or output of the system will be significantly decided by its own system goals and affected by its 
wider systems. Therefore, for this purpose, the BSM also starts by analyzing the primary goals.   
The BSM considers the stakeholder as the second perspective, differing from other existing 
frameworks. We consider a much wider and deeper range of stakeholders including both internal 
key participants (involved groups) and the external groups (affected groups) (Wang et al., 2015) 
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through the different levels of organizational hierarchy. We used ‘stakeholder’ as one of our key 
perspectives instead of ‘customers’ in BSC or ‘service users’ in PSSC. According to the literature 
of stakeholder theories, one of the key points is considering the wider stakeholders in effective 
management (Friedman & Miles, 2002; Goodpaster, 1991; Wood & Jones, 1995). Some 
researchers have emphasized the balancing of interests and the salience for management (Clarkson, 
1995; R. K. Mitchell, Agle, & Wood, 1997)?Moreover, Shapira (2003) summarizes three 
categories of PM studies and concludes that the ultimate driving force behind modern performance 
management for the public sector is to balance the interests of the key stakeholders according to 
their actual contributions. Therefore, balancing the contributions and demands of the stakeholders 
and hence determining the extent to which implicit claims are fulfilled is the core of this balanced 
stakeholder model.  
The goals and interests of the key stakeholders are to be fulfilled by the next two perspectives: 
Operation and Capability, which are similar to the most widely used existing PM decomposition 
tools (such as BSC, PSSC), discussed in the above sections. According to the purposes of the BSM, 
it aims to decompose the strategies then select the combination of the key activities and 
stakeholders and match them into the current management hierarchy. It is necessary to emphasize 
that the entire decomposition processes should involve the people (stakeholders) in the situation. 
Agreement or at least accommodation should be generated to ensure that the interests of different 
stakeholder groups have been considered and balanced. 
Furthermore, in order to ensure that organizations operate more efficiently and effectively, they 
need to obtain necessary resources. These resources include physical resources such as funds and 
facilities, and non-physical resources like staff, learning and growth, knowledge and external 
partnership -this is what we call ‘capability perspective’.   
To sum up, the organizational strategy is the core of the BSM, and it is surrounded by the following 






Figure 1 The Four Perspectives 
Unlike the other existing models that often only apply to the top level of an organization, the BSM 
is applicable to any level of an organization from overall strategic level to departmental or even 
individual day to day operational level.  Compared to the BSC for example, clearly, the BSC 
takes finance as its top goal. Therefore it is more suitable for for-profit companies. And the BSC 
only addresses two key stakeholders: the company (owner or shareholders) and its customers, 
which are extremely important in private companies. However, the literature review of stakeholder 
theory suggests that there is a much wider range of stakeholder groups that the organization should 
consider. Therefore, we believe that the BSM is more suitable for the public sector in this regard. 
3.3 Five steps to use the balanced stakeholder model 
Step 1 Understand the key system goals. 
Normally, we analyze the system goals from the top level of the organization, which means we 
need to consider both the organizational and the wider (upper level of) system goals. However, we 









departmental objectives (as a system goal) and then align them with the organization’s overall 
strategies (as wider system goals). When we analyze the system goal, it is not only to think about 
the objectives (what to do?), upper system goals (why to do it), but also the critical paths to achieve 
the objectives (how to do it)). This is also known as the root definition (RD) in SSM.  
Step2 Identify and analyze stakeholders 
Using the CATWOE analysis in SSM can help us to identify some of the stakeholders such as 
owners, actors, customers. However, as we discussed before, performance management in the 
public sector trends to consider a much wider range of stakeholder groups. To this end, we can use 
the method of stakeholder identification and analysis in Wang et al., (2015). The goal and the 
stakeholders are mutually supportive to each other. On the one hand, the goal has to be decided 
and carried out by stakeholders (both involved and affected by the action of the organization in 
order to achieve those goals.). On the other hand, to represent the collective interests of 
stakeholders the organization has to put their key interests into its overall strategic objectives for 
further decomposition and effective implementation.  
Step 3 Balancing stakeholder interests 
This is a core step of our method. As we discussed in the beginning, it is very important to try to 
balance the key interests of different stakeholder groups in order to minimize the resistances and 
to implement the PM more efficiently and effectively. First of all, it is not possible and necessary 
to identify all the interests of stakeholders. Our priority is to identify and balance the key interests 
among stakeholders in support of the system goals. This normally can be done through the 
stakeholder meeting by discussing following key questions: 1) Does this objective represent the 
common interests of us all? 2) Do the objective and relative activities damage the key interests of 
particular stakeholder group or individual? 3) If there is a confliction, how should we make a 
suitable balancing strategies by amending the objective or RD? 
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Step 4, Decompose the objectives   
After we reach an agreement about our objectives among the stakeholders, then we can start to 
decompose the objectives into more detailed key-activity systems, (i.e., steps 3-4 in Section 3.1, 
similar to conceptual models in SSM. However, ther differ from CMs in that our BSM models 
have four logical perspectives. Our model shows not only the key actions but also objectives, 
stakeholders and the causal links among those key activities. The BSM models are more like 
strategic maps, and are more suitable for a performance management tool. Again, at each level of 
the decomposition, we will try to involve as many stakeholder groups as possible to discuss and 
debate the course of activities the organization will choose. This process is vital to minimize the 
risk of occurring resistances and conflictions during the implementation stage. And it gives us a 
second chance to rethink the key activity systems from both the systematic feasible and local 
desirable point view.   
In the stakeholder literature, there are several methods or theories that try to identify, analyze or 
balance the interests of stakeholders. For example, the risk-based model of stakeholders proposed 
by Clarkson (1995) distinguished ‘voluntary stakeholders’ and ‘involuntary stakeholders’. The 
“power-interest grid” method proposed by Eden and Ackermann (1998) which is a means of 
mapping potential stakeholders on a two-dimensional grid. Or, Mitchell’s (1997) model which 
discussed how to give different degrees of salience or priority to the different stakeholder groups 
from a macro level perspective. In comparison with the methods mentioned in the literature, our 
approach, by utilizing the SSM, is able to carry out in-depth analysis through the whole processes 
of strategy intervention, decomposition and deployment at different levels, related to 
organizational strategies and the key supporting activities (Liu et al., 2012). We explicitly link 
stakeholder identification, analysis and the interest balance with strategy and top management by 
starting to identify stakeholders from the top level of an organization according to its objectives 
and strategies. Also our approach can conveniently disaggregate the identified stakeholders 
according to the management hierarchy of the organization for management (Wang et al., 2015).  
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Step5 Allocate the key activities into the ‘operation’ and ‘capability’ perspectives 
After initial decomposition, we can then allocate the decomposed key activities (key tasks) into 
operational units (departments or teams) and the capability perspective (both internal staff learning 
and growth and external partnership and supports). Through the locating and mapping process, it 
gives us a second chance to rethink the key activities systems from both the systematic feasible 
and local desirable point view. The operational processes (key activities) are supported by key 
activities in the ‘capability’ perspective. After decomposition and allocation, the inter-relations and 
logic within the key activities are clearly presented in BSM models. We may find some of the 
operational or supportive key activities are missing. And sometimes we also could identify some 
of decomposed activities are not well fitted in the model - they may not be key activities for these 
particular goals and stakeholders, and then they could be removed from our list. 
 
Step 6 Repeat step 1 to 4 to build sub-system or sub-strategy level of BSM until all the key activities 
and indicators are clearly to be seen. 
The differences between using the BSM and SSM-based method in the decomposition stage are: 
the BSM has four logic-related perspectives which give more guidance for the public sector 
management practitioners. SSM is a generic tool, but is much more difficult to apply properly. 
Moreover, the stakeholders and their key conflicting interests are clearly identified and presented 
in the BSM, but they are not in the conceptual models of SSM. Consequently, SSM often only 
decomposes some optimal or the most efficient CMs (key activities). However, these activities are 
not necessarily balanced with the key interests of the stakeholders, which are therefore often hard 
to be implemented in public sectors. In the following section, we will illustrate how to adopt the 





4.1 Project background and introduction 
The Chinese healthcare system and public hospitals are at the reforming stage (Chen, 2009). There 
are challenges in the healthcare system and in the management of public hospitals. For example, 
they lack sufficient investment from the government (Yip et al., 2012). The government has fixed 
the prices of medical services and commonly used medicines which are always lower than the 
actual costs and so hospitals have to rely on charges to fill their financing gap (Liu & Mills, 2005; 
Yip et al., 2012). Consequently, many Chinese public hospitals just simply adopted the financial 
performance related payment systems. The rewards for medical staff do not link to personal 
performance, risk, responsibility, technical capacity and service quality, but often only related to 
the departmental incomes (Xia, Zhang, & Tian, 2011). All these lead to the inefficient use of the 
medical resources, the high cost of healthcare services and the increasingly prominent 
contradictions between doctors and patients in the Chinese public hospitals (Zhou & Li, 2012). To 
improve the current situation, there is a need for the government to change its policies (such as the 
investment budget) (Chen, 2009). However, the Chinese public hospitals should operate more 
efficiently and should improve their internal management (Mao, Wu, & Yu, 2008). There is an 
urgent need for them to adopt a multidimensional stakeholder oriented PM framework in order to 
face these challenges (Tian, Zhang, & Liang, 2010). 
Hospital H is a traditional Chinese medicine (TCM) hospital which is committed to providing 
medical treatment, teaching, research, rehabilitation and health care for local citizens. Hospital H 
has many TCM services such as oncology, TCM preparation room, emergency department, 
cardiovascular, orthopedics and acupuncture. The annual revenue of hospital H is over 100 million 
Yuan. Hospital H has a large market share with regard to orthopedics and oncology in the local 
area, but its overall performance in terms of efficiency is relatively worse than its main competitors. 
Invited by hospital H, the performance management system working group was set up, consisting 
of different key stakeholder groups in the hospital (hereinafter referred to as working group). The 
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aim of this project was to examine the performance management system of hospital H, and further 
to adjust and implement the improved system. The balanced stakeholder model (BSM) was applied 
in this case study.   
 
4.2 Build the BSM  
Step 1. Understand the key system goals 
First of all, we need to understand the system goals including both the wider system (health system 
goals) and strategies of the hospital H. In China, the Ministry of Health has the following 
requirements for public hospitals: provide basic health services, emphasize fairness, and guarantee 
efficiency in resource use and availability (Eggleston, Ling, et al  2008). Moreover, the citizens 
and patients expect hospitals to provide them with high-quality and low-cost medical services to 
improve residents’ health. If the ultimate goals at the public hospital level are regarded as the 
fulfilment of the interests of external stakeholders, health improvement could be the common 
interest for all the relevant stakeholders of Chinese public hospitals (Chen, 2009). 
Secondly, the vision of hospital H is to be a national recognized and preferred TCM hospital by 
offering advanced TCM technology, highly skilled and knowledgeable professionals and a patient 
focused caring culture. The hospital ‘mission’ is to provide highest quality service in total patient 
care, education for health care personnel and research, in partnership with other health education 
and health care institutions or organizations and the community. The strategy of hospital H for the 
next five years is identified in terms of three main objectives: 1) attract the best professional 
medical staff; 2) provide a high quality of medical services, and 3) create a selflessly dedicated 
hospital culture. 
How did we ascertain the top goals? According to the information above, the wider system goal is 
to improve health, and the strategic objectives of the hospital H we take as given (this is very 
common as most of organization already has their own strategies objectives). However, if 




Step2 Identify and analyze stakeholders  
To achieve the ultimate goal of the hospital, we need to identify relevant stakeholders (at the top 
level) by using our stakeholder identification and analysis method.  
 



















Table 2. Stakeholders at top level 
 
Step 3 Balancing stakeholder interests 
Then we need to identify key interests of different stakeholder groups. Generally, this can be done 
through interviewing staff, carrying out questionnaire survey, discussing and debating with 
different stakeholders to balance the conflict interests. In this case, we issued questionnaires for 
all the staff of the hospital and also for patients, and interviewed all the top management team, 
some of middle management team, doctors and nurses in order to identify their particular needs. 




Stakeholders Key Interests 
1. Government Improve health 
2. Hospital Management Increase income, Personal development, Build hospital brand and 
reputation 
3. Patients Curative effect, Patient experience,   
4. Hospital Staff Incomes, Improve skills, 
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5. Supplier Long-term partnership,
6. Local Residents Community services, Medical information and education 
Table 3 Key interests of stakeholders 
During the stakeholder meeting, we agreed that the improve health and the initial three strategic 
objectives are the common interests of all stakeholders. However, hospital H is a public hospital. 
It needs obtain necessary extract resources to attract the best medical staff and provide better 
services. Finding a public-private partnership opportunity might be a possible option to gain the 
funding for the hospital. We also realized that most of medical staffs are demanding to have more 
training and learning opportunities in order to improve their professional skills. Thus we amended 
our initial strategies and RD by adding two key activities: obtain necessary resources and provide 
training teaching and research opportunities for hospital staff. 
Step4, Decompose the objectives  
Based on the strategy of the hospital, the root definition (RD) of the top level of the BSM is:  
“A system to be a nationally recognized and preferred TCM hospital by obtaining resources, 
attracting the best professional medical staff, creating a selflessly dedicated hospital culture, 
providing training opportunities, providing a high quality of medical services, and creating a 
selflessly dedicated hospital culture, in order to improve the health of local residents”.  
Then, we decomposed the RD into more detailed key activities known as a conceptual models 
(CM). During the decomposition stage, it is very important to identify relevant stakeholders to 
each of key activities. This is the key step for further decomposition. The hospital needs to identify 
who is involved and is affected by this key activity. And are there any special needs or conflicting 
interests among them. Thus it provides a chance for the hospital to rethink its development strategy 
and management procedure and to see whether a proper operational mechanism can be established 
for supporting the realization of the goal. The following Table 4 shows the decomposed key 





Upper level initial 
stakeholders 
Key activities Relevant initial stakeholders 
1.Government 













1 Obtain necessary resources  Hospital (Owner), Administrative 
departments (Actor) , External 
partners (Wider & Actor) 
2 Attract best medical staff Hospital (Owner), Medical 
departments (Actor), External 
partner (Actor, Customer), Local 
residents (Wider), Patients 
(Customer) 
3 Create a selflessly dedicated 
hospital culture for everyone 
Hospital (Owner), Staff (Actor and 
Customer), Patients (Customer), 
Local residents (Wider), 
4 Provide high quality medical 
services  
Hospital (Owner), Medical team 
(Actor and Customer), External 
partners (Actor, Customer and 
Partner), Local residents (Wider), 
Patients (Customer) 
5 Provide training, teaching and 
research opportunities for staff 
Hospital (Owner), Medical staff 
(Actor and Customer), 
Administrative departments (Actor) , 
Table 4 Key activities, upper level initial stakeholders and relevant initial stakeholders for 
ultimate goal “Improving health” 
 
Step5, Allocate the key activities into the ‘operation’ and ‘capability’ perspectives 
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Then we allocate the stakeholders and key activities into the four perspectives of BSM. Some of 
the key interests of the stakeholders at the top level are also discussed and represented in the top 
level of the BSM decomposition. For instance, the patients pay most of their attention almost 
equally to the patient experience (service quality and attitude) and the curative effect; the hospital 
management is more concerned about the incomes, profits, hospital brand, reputation, etc.; the 
medical staff are interested in improving income level, improving professional skills with training 
or communication opportunities; the local government requires improving health with fairness, 
efficiency of public resources usage, and so on (see Figure 2 below). 
 
Figure 2, Top level activities allocated to the four perspectives 
Step 5 decompose the key activities into next level (sub-strategy level)  
Here we illustrate how to build sub-strategy level of BSM for the key activity 4 ‘provide quality 
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medical services’. First, we need to identify and analyze the stakeholders who are involved or 
affected by the hospital for implementing the key activity (see Table 5).  
  



















Table 5 Stakeholders for activity 4. 
 
And some of their key interests have been identified through interview and questionnaire (see 
following Table 6). 
Stakeholder Key Interests 
1 Hospital Management Build the outstanding service brand, 
2 Patients Curative effect, patient experience, 
3 Medical Department Training opportunities, incomes  
4 External partners Incomes,  
5 Local residents Improve medical services, medical information and education 
Table 6 Key Interests of stakeholders for activity 4 
 
After discussions with stakeholders, the hospital agreed 7 key activities to achieve this key activity. 
Thus, the root definition is:  
“A system to provide quality medical services (What) by understanding its own marketing position, 
carrying out internal operation analysis, improving process standardization, providing training, 
carrying out assessment, managing complaints and investigating patient satisfaction (How), in 
order to improve health of local population (Why)” 
The sub activities and stakeholders are summarized in the Table 7.  
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Upper level initial 
stakeholders 












4.1 Understand our own market 
position and core 
competitiveness 
Hospital(Owner), Medical 
team(Actor), External partners 
(Customer and Partner)), Patients 
(Customer) , Administrative 
departments (Actor), Government 
(Wider) 
4.2 Carry out the internal 
operation analysis 
Hospital (Owner), Medical 
departments (Actor), Administrative 
departments (Actor),  
4.3 Improve process 
standardization of the medical 
services   
Hospital (Owner), Medical 
departments (Actor), Patients 
(Customer), Local residents (Wider), 
Government (Wider) 
4.4 Provide service training for 
medical staff 
Hospital (Owner), Medical team 
(Actor and Customer), 
Administrative departments (Actor), 
External partners (Actor and 
Partner), Patients (Wider) 
4.5 Carry out the whole process 
TQM and assessment 
Hospital (Owner), Medical staff 
(Actor and Customer), 
Administrative departments (Actor) , 
4.6 Manage the patient complaints 
and public relations   
Hospital (Owner), Administrative 
departments (Actor) , External 
partners (Wider & Actor), Patients 
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(Wider), Government (Wider) 
4.7 Investigate the patient’s 
satisfactions 
Hospital (Owner), Administrative 
departments (Actor) , External 
partners (Partner& Actor), Patients 
(Actor and Customer) 
Table 7 Key activities, upper level initial stakeholders and relevant initial stakeholders for 
key activity 4 
Then we locate the stakeholders and key activities into the sub-strategy level of BSM (see Figure 
3).  
 
Figure 3 BSM for building service brand 
 
As another example of building the sub-level of BSM we can look at for key activity 3 “Create a 
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selflessly dedicated hospital culture for everyone”. We identified the stakeholder groups are: 
Hospital (management team), Staff, Patients and Local residents. We decomposed the key activity 
3 by SSM again. The decomposed stakeholders and key activities are shown in the following Table 
8. 
Upper level initial 
stakeholders 
Key activities Relevant initial stakeholders 
1. Hospital (Owner),
2. Staff (Actor and
Customer),  
3. Patients
(Customer), 4. Local 
residents (Wider), 
3.1 Carry out the staff culture 
survey 
Hospital(Owner), Staff (Actor, 
Customer), Administrative
department (Actor and Customer), 
Patients (Wider), Government 
(Wider) 
3.2 Organise the social cultural 
events 
Hospital (Owner), Staff (Actor), 
External partner (Actor, Customer), 
Local residents (Wider), Patients 
(Wider) 
3.3 Make the external promotion 
plan 
Hospital (Owner), Administrative 
department (Actor), External partners 
(Partner), Patients (Customer and 
Wider), Local residents (Wider),  
3.4 Carry out internal cultural 
training 
Hospital(Owner), Staff (Actor, 
Customer), Administrative
department (Actor and Customer), 
External institutions (Actor and 
Wider) 
3.5 Cooperate with external 
consulting organizations 
Hospital (Owner), Administrative 
department (Actor), External partners 
(Partner), Patients (Customer and 
Wider), Local residents (Wider) 
3.6 Make assessment and reward 
system 
Hospital (Owner), Administrative 
department (Actor), Staff 
(Customer), Patients (Wider) 
Table 8 Key activities, upper level initial stakeholders and relevant initial stakeholders for 
sub-strategy 3 “Create hospital culture” 
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And we locate the stakeholders and key activities into BSM again (see Figure 4). 
 
 
Figure 4 BSM for creating hospital culture 
 
If needed we can apply the BSM to further decompose the above activities as we have discussed.  
For instance, if we wish to decompose the key process (activity) of ‘3.4 carry out internal cultural 
training’ under the sub-level of the BSM ‘hospital culture’, firstly, we need to identify the 
stakeholders for achieving it.  
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For the key process (activity): carry out internal cultural training. 


































Table 9 Stakeholders for activity 3.4 ‘Internal Training’ 
The next step is to discuss the key interest of the stakeholders, and how to carry out the cultural 
training exactly. It is often not possible to have all the stakeholder groups involved in the discussion 
process. However, we could involve those internal ones at least. Then, a series of the sub-activities 
could be decomposed and agreed by stakeholders, and their key interests also will be discussed 
and balanced (see the Figure 5 below). 
 
From the Figure 5 we can see that at this level the key performance indicators (KPIs) can be easily 
seen, for example, KPIs for measuring the efficacy (E1) (e.g. testing results, training time in total), 
the efficiency (E2) (e.g. training costs, training time per person) and the effectiveness (E3) (e.g. 
staff satisfactions). Then we can stop the decomposition when all the key performance indicators, 
key processes or activities are clearly to be seen.  
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Figure 5 BSM for ‘internal cultural training’ 
Through the same approach, we can break down all key activities level by level, until the Hospital 
believes that the processes of achieving all key activities are clear enough and we are able to sign 
the jobs to the specific staff or departments. Once the decomposition has been done, the KPIs for 
each decomposed key activity can be easily seen.  
It is very important to discuss and debate with the people in the organization in each decomposition 
step in order to ensure the key interests of stakeholders have been properly considered and 
balanced. We should also note that the BSM is an ongoing managing process, the models 




In this paper we have further developed out performance management system to pay particular 
attention to the identification of all relevant organizational stakeholders and to ways of ensuring 
that their varied interests are balanced as much as possible in developing key activities and 
performance indicators. In comparison with other methods, our approach is much more suitable 
for the public sector than private sector oriented methods such as the balanced scorecard. And in 
comparison with other public sector approaches, our method gives more systemic, systematic and 
detailed guidance to: 
? Construct appropriate activities for the organization from top level strategy down to
detailed operations
? Identify relevant stakeholders and their interests at each level
? Use this information to assist in balancing stakeholders’ interests
? Analyze the activities in terms of the four perspectives – goal, operation, stakeholder,
capability
? Where desired, produce detailed KPIs
This methodology was illustrated with a real example of its use in a Chinese hospital. 
5.1 Limitation and further research 
First, the balancing of the stakeholders’ interests is one of the key themes in this research. The 
BSM provides a feasible way (or procedures) for balancing interests during strategy decomposition 
and deployment processes. However, the interests could be identified and balanced through many 
other ways, especially for small groups (even individuals) in the organizations. Therefore, it is 
necessary to further study how to balance the interests under different situations. 
Second, BSM needs the management of organization to identify stakeholder’s interests, and to 
make an alignment (or compromise) with their needs. Both of these activities add transaction costs 
to the management of the organization. The identification and balancing process (e.g. discussion 
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or survey) takes time and money. Those resources devoted to stakeholder identification and 
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DEVELOPING A DYNAMIC STRATEGIC PERFORMANCE MEASUREMENT SYSTEM 
THROUGH A PERFORMANCE TREE APPROACH: EVIDENCE FROM CHINA 
ABSTRACT 
This paper proposes a performance tree approach that can build dynamism into an old and 
ineffective performance measurement system. The tenet of this tool illustrates how a flexible 
and adaptive strategic performance measurement system (SPMS) can be used for strategic 
renewal and strategic alignment. An action research study of a Chinese small and medium-
sized enterprise (SME) – HB Company is used to show the benefits of transforming from a 
stable corporate oriented performance measurement system to a flexible individual –level 
SPMS for dynamic strategic alignment.  
This action research case study provides evidence for association between SPMS and 
organizational performance in a SME environment.. Senior management and staff felt that the 
performance tree  to be very successful in terms of enhancing performance and altering 
organizational structure. HB now has a more strategic orientated system and the board 
members identified another four benefits from the implementation of their PT.  
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DEVELOPING A DYNAMIC STRATEGIC PERFORMANCE MEASUREMENT SYSTEM 
THROUGH A PERFORMANCE TREE APPROACH: EVIDENCE FROM CHINA 
1. INTRODUCTION
After more than three decades, the performance management revolution continues to 
gather pace with advocates of performance measurement systems (PMS) arguing that they can 
lead to superior firm performance (De Geuser et al. 2009; Evans, 2004; Hoque and James, 
2000; Lingle and Schiemann, 1996, Van der Stede et al. 2006). However, drivers of PMS 
usage at the managerial level do not always coincide with drivers at the firm level (Wiersma, 
2009). Consequently with such a dichotomy, prior research demonstrates that PMS can have 
both an enabling and constraining effect on organizations (Fried, 2010).  
Enabling effects can include: measuring intangible and tangible performance (Kaplan 
and Norton, 1992), facilitating decision-making and influencing employee behavior (Sprinkle, 
2003), alignment with strategy (Chenhall, 2008; Ittner et al. 2003; Kaplan and Norton, 1992), 
strategic learning (Chenhall, 2005; Fried, 2010; Kaplan and Norton, 1996), communicating 
information horizontally and vertically (Chenhall, 2003). On the other hand, constraining 
effects include: coercive expert systems (Ahrens and Chapman, 2004; Wouters and Wilderom, 
2008), and needing to shape and control strategy (Robins and Baden-Fuller, 2010). Also, the 
literature refers to ‘dual role of controls’ (Tessier and Otley, 2012) of PMS, which depicts the 
classical distinction between the decision-facilitating and decision-influencing roles (Ahrens 
and Chapman, 2004). The former relates to the provision of useful information to guide 
decision-making, and the latter considers the role of incentives. In addition, PMS are crucial 
to the resource orchestration processes and many firms have deployed enormous amounts of 
capital, time and effort developing and implementing such systems (Koufteros, Verghese, and 
Luxianetti, 2014). In light of this, settling these key debates may be particularly helpful for 
????????????????????????? ???????????
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the advancement of PMS theory and practice. 
These observations require further research efforts to provide definitional and 
analytical understanding of PMS. During the last decade, the strategic performance 
measurement system (SPMS) has a significant transformation effect within organizations 
(Bisbe and Malagueno, 2012), which are a subset of PMS. SPMS can aid strategy 
implementation (Kaplan and Norton, 1996) and the strategy (re) formulation process (Bisbe 
and Malagueno, 2012; Gimbert, et al., 2010). Despite the growing number of publications on 
organizations’ PMS, consensus on implementation remain elusive (Marinho and Cagnin, 
2014).  In the new normal environment together with increasing global competition, 
examining how organizational strategy in uncertainty conditions influence the design of 
effective SPMS remains useful. Kolehmainen, (2010) asserts that SPMS need to be flexible 
and dynamic to ensure strategic alignment of salient processes. Unfortunately, much of prior 
research on dynamic SPMS was originally conceptual in nature (Kennerley and Neely, 2000). 
Moreover, recent contributions to the academic literature cast doubt on the success of SPMS 
in dynamic environments (Bisbe and Malagueno, 2012). Also, the extent to which SPMS have 
been explored in various contextual settings is rather limited. 
For example, SMEs dominant the business landscape, but the focus of many research 
studies has been on the larger organization. As Franco and Haase (2015) state the SME 
liability of smallness represents an inherent disadvantage, as they only have access to limited 
resources. Moreover, the literature and research on PMS in the SME environment is scarce 
and lacks new approaches (Chalmeta, et al., 2012). In this paper, the aim is to respond to such 
calls by proposing a new SPMS, which we conceptualize as a performance tree (PT). This 
study demonstrates how the PT can be dynamic and provide further enabling benefits to firms 
that operate outside the normal scope of prior research investigations. Specifically, the SPMS 
case study of a Chinese SME manufacturing firm, highlights the fact that HB Company was 
facing severe competitive pressure and falling sales after the global economic crash of 2007. 
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This study illustrates how a dynamic SPMS can be successfully implemented to enhance 
strategic alignment, and play a prominent role in the (re) formulation process by translating 
the new strategy into a new set of useful metrics for management and employees. Specifically, 
this article contributes to ongoing efforts to developing new theories on SPMS by proposing 
an approach that can be fundamental to organizational success. Then, the results outline a 
number of enabling benefits, which contributes to Garengo et al., (2005) call for further PMS 
theoretical and empirical manufacturing SME studies to elucidate ways of overcoming 
inherent weaknesses. This finding is particularly pertinent, as during times of economic 
slowdown, SMEs have a crucial role to play in terms of economic development and 
employment.  
The study also takes into account that research evidence suggests that western theories 
focusing on organizations and their environments are likely to suffer from a weak fit 
(Boyacigiller and Adler, 1991; Kiggundu et al., 1983) in terms of generalizability to a non-
western context. Cultural differences may also limit the ability of management to transfer and 
operationalize some systems and procedures (Jogaratnam, and Tse, 2006, p. 455). Thus, the 
western-centric notion of SPMS needs to be overcome, and the Chinese setting of this study 
will provide some fresh insights. Acknowledging the gap between management academics 
and practitioners (Bartunek, and Rynes, 2014), this study provides an example of research that 
is both rigorous and relevant, which we is necessary for the advancement of SPMS theory and 
practice in both developed and emerging economies.  
After the description of SPMS approaches, the paper outlines the general PT 
framework. Then presents the research design, which includes explanation of the research site 
and original challenges, Chinese SME context and development of the PT.  The results and 
discussion are proffered and conclusions follow. 
2. SPMS APPROACHES 
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Performance management as a rigorous discipline appears to be in an early state of 
maturity (Thorpe and Beasley 2004). In particular, lacking a suitably grounded framework for 
the non-linear relationships and management of performance (Smith and Goddard 2002). 
Probably the main reason for this unsatisfactory situation is the complex and highly 
interdisciplinary nature of performance management research, which involves many 
disciplines of varying states of maturity and methodological practice. 
Recent approaches to performance management have identified the inadequacies of 
solely relying on quantitative and short-term indicators, and have led to the development of 
SPMS frameworks, such as: performance pyramids and hierarchies (Dixon et al., 1990), 
intangible asset scoreboard (Sveiby, 1997), SMART (Cross and Lynch, 1988), performance 
prism (Neely et al., 2002), success dimensions (Shenhar and Dvir, 1996) tableaux de bord 
(Bourguigno et al, 2004), and balanced scorecard (Kaplan and Norton, 1992). These 
frameworks provide a way of capturing financial and non-financial performance measures 
and the concept of SPMS are becoming increasingly part of contemporary practice (Rigby, 
and Bilodeau, 2011). SPMS operationalize firm strategy with a set of performance measures 
(Choi, Hecht, and Tayler, 2013), which in today’s economic and competitive environment 
necessitates explicit links between strategy and performance measures.  
Hence, performance management frameworks now need to move beyond the mere 
collection of financial and non-financial measures and seek to identify causal and nonlinear 
links among measures, strategies and outcomes. The performance measurement literature 
emphasizes the importance of these linkages between strategy and such measures (Otley, 
1999; Ittner et al., 2003; Chenhall, 2008).  For the purposes of this study, and in agreement 
with Micheli and Manzoni, (2010), the SPMS possesses the following characteristics: 
integration of long-term strategy and operational goals, evidence of multi-perspective 
indicators, presence of cause-effect linkages and the inclusion of a sequence of goals-targets-
action plans.
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Currently, a majority of the SPMS projects are undertaken by organizations applying 
the BSC. According to Chenhall, (2008) a distinctive feature of the BSC is  the  identification 
of financial and non-financial measures covering different perspectives, which provides a way 
of translating strategy into action. Speckbacher et al., (2003) asserts that the BSC evolves and 
can assist practitioners by providing three different types of PMS: minimum standard, cause-
and-effect, and fully developed. The minimum standard combines financial and non-financial 
measures. The next evolution is the cause-and-effect, which illustrates the salient 
relationships between strategies and outcomes. The final evolution is the fully developed, 
which defines the objectives, outcomes and connecting incentives for the organization. This 
indicates that the BSC can be used in organizations at different stages of their development of 
PMS, which broadens the appeal of this research to academics and practitioners. 
Furthermore, BSC approaches focus on the specific strategies adopted by an 
organization, and provides a robust tool to incorporate PM processes. Many approaches exist 
using the BSC to implementing PM. For example, Speckbacher et al (2003) identify three 
classes of implementation in practice including: a mere derivation of KPIs (the most widely 
seen form in the practice) to the BSC-III that has the fullest contents to support action plans 
and incentives. Other BSC implementation approaches (Letza 1996, Ahn 2001, Brewer 2002, 
Lohman et al. 2004, Papalexandris et al. 2005) provide integrated methods to combine with 
existing approaches. Kaplan and Norton (2008) continue to provide further evidence for using 
the BSC to integrate strategy with operations. 
However a number of criticisms of the BSC approach exist. Tapinos et al (2011) 
employ a large survey of strategy developers to study the effects of using the BSC. They 
conclude that their results did not support the idea that the BSC was widely used throughout 
the strategy development process; and that the strategy process of users was neither more 
efficient nor more effective than non-users. Jackson (2006) points out that the BSC adopts a 
very machine-like view of the organization. Although, claiming to embrace different 
Editor handles JBR-D-15-00707 
7
viewpoints, BSC imposes the same viewpoint to a range of organizational activities and thus 
tends to stifle creativity. Unfortunately, the BSC lacks effective procedures to integrate the 
key soft and culture factors into the PM system, and to encourage bi-way communications 
between the staff and their managers (Liu et al, 2012). Interestingly, Zeng and Luo (2013) 
raise some limitations of the BSC in a Chinese context and provide some guidance for 
overcoming limitations. These include overcoming cultural barriers. Moreover, the widely 
used BSC is too mechanistic and rigid for many SMEs, which are under constant pressure to 
cope with uncertainty, and innovate their products and services. Despite recent attempts 
addressing these issues, SPMS can be too complicated to implement for most SMEs that have 
only limited resources in general. Furthermore the underlying framework of the SPMS for an 
SME has to be robust, flexible and easy to understand. 
3. GENERAL FRAMEWORK OF PERFORMANCE TREE  
This section explains the rationale for the Performance Tree (PT), which can be 
deployed in SME environments. The PT provides the CEO with the opportunity to reconsider 
the organization structure in a holistic manner, unlike other approaches such as the BSC. One 
of the primary motivations is to overcome some of the limitations of the BSC, and to create a 
SPMS that is appropriate for an SME. The PT methodology adopts a lean implementation 
approach with a constructive modeling function to enhance key processes, create action plans 
and bi-way communication mechanisms (see Malina and Selto, 2001; Malmi, 2001). The 
framework evolves through opening dialogue, investigations, discussions, actions, and 
outcomes, which can operate in dynamic environments. Rapid changes in the SME business 
environment together with increasingly complexity necessitate greater in-depth analysis for 
SPMS (Garengo et al. 2005). According to Garengo et al. (2005), SMEs and large firms differ 
in three central aspects: uncertainty, innovation and evolution. The PT seeks to assist 
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management in coping with this higher level of uncertainty, and to stimulate key processes to 
innovate products and services, and to sustain evolution and change.
Aggregated performance is the sum of efforts made at the individual, team, group, 
business and corporate levels. The PT depicts this relationship, which can often be a complex 
process. A vertex of a PT is a performance unit (a staff or a business unit), and together with 
supporting processes indicates how performance is aggregated. Individual members of staff 
are at the bottom, and corporate performance is at the top. From an aggregate perspective, the 
PT can help identify these key business and managerial processes, which need to be re-
aligned with the corporate strategy. The PT framework provides a way for staff at all levels to 
construct and manage their PT. At each vertex of the PT, focus should be on enhancing and 
aligning performance, aligning and coordinating the supporting group of vertices, and 
aggregating performance through direct supporting vertices. The PT needs to ensure, among 
other things, effective motivation, guidance and monitoring at each vertex. This will enhance 
performance, communication, coordination, and alignment.  
Generally speaking performance indicators are defined from the corporate objectives 
of the organization. However at the operational level, one can add new performance 
indicators according to the need of sub-objectives and particular management strategies, build 
supporting aggregation paths and vertices (units). This presents a much-needed flexibility for 
PT control and enhancement within an SME environment. In accordance with the 
contingency approach (Miller, 1981), the PT framework is contextual, adaptive and flexible. 
This enables the creation of new SPMS to cope with changing internal and external 
environments and the interdependencies of strategic management. This reduces SME 
uncertainty, enhances innovation and quickens the tempo for organization evolution. 
Furthermore this framework can cope with big data and pave the way for introducing a robust 
database performance management system in the longer term, where the PT may be created 
by statistical correlation analysis of historical performance flows instead 
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Also, researchers need to cope with the limitations of previous SPMS frameworks. 
These can include perverse behaviors of individuals, stifling innovation and learning, which 
have scant effect on decision-making processes (Micheli and Manzoni, 2010). The BSC can 
be too mechanistic for coping with the challenges of SMEs, and can be difficult to integrate 
the implementation of the desired strategy due to organizational structural issues. Unlike 
approaches such as the BSC that develop and implement resulting KPIs based on existing 
organization structures, which make process innovations much more difficult, if not 
impossible. The PT framework enables KPIs to be developed independently of any inefficient 
organizational structures.  The PT approach will reshape the salient inefficient organizational 
structures, which is supported by a motivated and committed workforce resulting in optimal 
performance. 
Recent studies suggest that Soft System Methodology (SSM) analysis is very useful 
(Liu, et al 2010, 2012), as implementation only depends on what to do rather than worrying 
about existing organizational structures. SSM provides a methodology to obtain holistic views 
on understanding and analyzing problematic situations by considering different stakeholders’ 
perspectives, internal operational issues and external objective influences. As SSM is 
management-centered and has inherent constructive procedures to introducing innovative 
changes into the existing processes, the approach is incorporated into the development of the 
PT. SSM origins emanates from Checkland’s (1972) first publication on a system-based 
methodology for real-word problem solving. The SSM systems-based approach to problem 
structuring and taking action in messy and complex problems or issues is useful. SMEs 
operate in uncertain environments, and SSM emerges as a relatively successful approach to 
understand and analyze messy people-based organizational problems (Checkland and Scholes, 
1990; Checkland and Poulter, 2006). Jacobs (2004) goes further by highlighting the wide 
recognition that SSM has extra and irreplaceable value in complex organization management. 
Furthermore, SSM can develop indicators for performance management in both private and 
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public sectors (Liu, et al 2010). Two distinctive advantages of using SSM to build the PT are 
acknowledged. First, the construction of the PT only depends on what to do and how to do in 
an organization, rather than worry about existing structure. This finding is particularly 
suitable for SME who undertake frequent adjustments to their management structures. 
Full implementation of SSM needs to be carried out by a team including SSM experts 
in conjunction with the SME senior and middle managers. Frequently being too much of a 
burden for SMEs, which often have neither the resource nor time for this. In this study by 
integrating the BSC with SSM can help formulate a simpler procedure that meets SME 
requirements. Furthermore the KPs identified by this method will be used to create additional 
indicators and performance plans, which can be subsequently used as foundations for the PT, 
which is summarized in Figure 1.
Figure 1 about here 
4. RESEARCH DESIGN 
The findings in this paper are premised on one-year research cooperation between the 
researchers and representatives of HB Company (a pseudonym). The project commenced 
during the summer of 2012, when the authors were invited in, as action researchers, to design 
and implement a new SPMS. This study incorporates action research, which is a valid 
research method in the social sciences. Van Eynde and Bledsoe, (1990, p27) assert that action 
research is the touchstone of most good organizational development practice and remain the 
primary methodology for the practice of organizational development. Action research can 
assist researchers and practitioners simultaneously to solve current organizational problems 
while contributing to theory. The benefits of action research are discussed in the academic 
literature (e.g. Daniel and Wilson, 2004; Thompson and Perry, 2004; Miller and Merrilees, 
2013). After discussions between the researchers and HB Company representatives, including 
the CEO, action research was felt the methodology to pursue. The selection of action research 
was felt appropriate for five reasons: (i) HB company wanted expert guidance to promptly 
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identify a new PMS, (ii) action researchers could help link, reconcile, elaborate and verify 
insights across multiple stakeholder groups, (iii) action research is values-laden and 
interdisciplinary seeking a desirable future, (iv) action researchers role is to actively challenge 
assumptions throughout the project with the goal to generate change, (v) action research is 
useful in turbulent environment because of the focus on immediacy of outcomes, futures 
perspective, and willingness to incorporate practitioners as co-producers of knowledge.  
4.1 Research site and initial strategic challenges
Given the limited empirical evidence of Chinese SMEs SPMS studies, this paper 
adopts a case study approach. Yin (2003) makes a strong argument for supporting single-case 
studies. He suggests the use of critical, extreme/unique, representative/typical, revelatory 
and/or longitudinal cases. This study adopts such an approach and sought to establish fact 
from multiple sources. As highlighted by Eisenhardt (1989), the study presents empirically 
grounded reflection and new theoretical insight. 
The following section explains the case study approach to show how the development 
of the PT, overhauls an ineffective PMS, and now provides significant long-term benefits to 
HB Company. The case organization, HB is a privately owned Chinese SME company that 
manufactures paint and also undertakes painting of trains and ships made by other companies.  
HB was founded in 1997 and has headquarters located in TaiYuan, the capital of the Shanxi 
Province, China. The company is a typical “fast track” Chinese company of median size, fast 
growth, and a market leader. Since HB’s establishment, management introduced advanced 
paint technology, and developed water based paint for trains, cars, and bridges, fireproof paint 
and other products. HB’s main products are: water based paint, heavy anticorrosive paint and 
specialized paint for Chinese high-speed trains. HB is one of the leading players in the 
Chinese water based industry paint market, with a total annual production capacity of 15,000 
tonnes.
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Figure 2 about here 
HB employs approximately 300 employees with around 35 managers and Figure 2 
provides an illustration of the organizational structure. The CEO, who reports directly to a 
board of directors, controls operations. The management structure and style are typically 
Chinese: informal, personal and reactive. This fact promotes a culture of learning, ambition, 
innovation and a win-win (staff and company) ethic. However, after facing intense and fierce 
competition in China, its growth started stagnating after 2008.  During the summer of 2012, 
management realized that it had to pursue a renewal strategy to reposition the company back 
on its initial high growth path trajectory and enhance performance.
This study examines how a dynamic SPMS approach can be successfully applied to 
enhance strategic alignment, by enabling the translation of strategy into a set of useful metrics 
for stakeholders. This enabling effect illustrates how SPMS can perform specific tasks in 
order to enhance the processes relating to strategy (re) formulation and ultimately 
performance of a SME company. Additional, benefits include adjusting objectives, assigning 
responsibility, developing performance measurements, measuring performance, motivating 
and guiding staff performance, monitoring feedback of information to decision making, and 
extending accountability, as suggested by numerous practices and theoretical studies carried 
(see e.g. LGMB, 1993; the Audit Commission, 1995; Lebas, 1995; Hudson, Smart and 
Bourne, 2001, Cocca and Alberti, 2010).  
The following section introduces the contextual setting of the research, research site 
and describes the conjoint development of the PT. 
4.2 The Chinese SME context 
Previous strategy research tends to adopt a western centric theme together with a focus 
on the larger multinational type service organization. This case study is based on a Chinese 
manufacturing SME, which broadens the scope of the research setting. China being an 
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emerging economy is very different from the western world’s mixed economies. Moreover, 
emerging economies tend to have relatively weak institutions, infrastructure and public 
resources to support small businesses (Zhang, et al. 2014). Thus, making the western world’s 
general assumptions of strategic management of limited use. For example, starting from a 
definition standpoint, quantitative and qualitative characteristics are both used. The first 
dimension of SMEs’ quantitative characters, include turnover, number of employees, and 
asset size. However, with no universal value to above criteria among non- European countries, 
both the economic and labor market situations influence countries’ answers to the question 
“how big the small enterprise can be?” The second dimension of qualitative characters 
includes ownership, control and scope of operations.
Table 1 about here 
From a methodological SME definition approach, Europe and China are similar with 
both using number of employees, annual revenues and asset value. The Chinese government, 
like Europe, uses a dual dimension system to identify SMEs, and classifies them into five 
types with corresponding quantitative criteria respectively. If a company meets with any one 
of the standards in its industry (See Table 1), they can be identified as an SME. A major 
difference is that the Chinese SMEs’ scales are much larger in comparison with European 
standards. The majority of Chinese enterprises are SMEs, being more than 50 million, 
contributing 60% to GDP and employing 75% of the urban workforce (Zhang, 2010). In 
comparison with other countries, Chinese SMEs have their unique internal and external 
environments. Internally, Chinese SMEs managers need higher levels of cross-department 
coordination and communication abilities to meet with management challenges (Tan, He and 
Ma 2011). The widespread family businesses ownership is another differentiated internal 
characteristic of Chinese SMEs. As a result, Chinese SMEs’ operations rely more on nepotism 
and personal charisma than bureaucratic system and regulations (Song 2012). The high staff 
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turnover rate (three times higher than average level of the other East Asia countries) is another 
concern for Chinese SMEs, some researchers’ indicate that the lower HRM ability and 
inappropriate PMS system are two of the most crucial factors leading to the aforementioned 
(Wang and Wang 2012). 
Apart from above internal issues, the literatures show a variety of external 
environmental factors that also influence Chinese SMEs’ development. Some researchers 
state that because of the discrimination from Chinese banking system, Chinese SMEs 
emphasis more on their cash flow management than their western counterparts (Liu, 2008; 
Zhao, 2012; Shan, 2012). Wan (2012) and Lin (2014) point out that most of the Chinese 
SMEs set sales and marketing as their strategic priorities because of large scale and intense 
homogeneous competitions in all industries. Tang (2011) urges that with the acceleration of 
globalization, Chinese SMEs need to set targets for institutionalization, informatization and 
internationalization. More recently, Parnell et al. (2015) stated that the high failure rates 
among Chinese SMEs is not difficult to understand, due to the information asymmetry in the 
market, abrupt and changing government policies, and difficultly accessing capability. 
4.3 Performance Tree development 
During the one-year project, meetings were held with HB senior management team to 
discuss and explore issues as a participative process. The action research nature of the project 
meant that the researchers had to get immersed into the everyday activities of HB. Specific 
care was placed on ensuring that the researchers obtained data from managers, supervisors 
and subordinates. This finding enables the researchers to ascertain the differing insights into 
the existing PMS, that helped to shape the empirical evidence to provide a holistic view. The 
following section provides the detailed steps of the formation and implementation of the PT.  
Step 1: Understand objectives, strategies and operations 
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In the beginning of the PT process, understanding HB’s Company’s senior 
management team’s vision, mission, objectives, strategies, and salient key business activities 
is accomplished. This step involves performing primary and secondary research, ranging from 
interviews, forums, workshops, reading media and internal company documents. Particular 
attention is paid to the key soft factors such as company culture, and employee’s opinions on 
the current mechanisms for managing performance. More specifically, the essence of this 
stage is to perform a collaborative analysis of the social and economic situation of HB. This 
data collected during the primary and secondary research data gathering exercise is essential 
to developing the proposed SPMS. Many existing approaches can be integrated in this step 
and the strategy map (Kaplan and Norton, 2004) is deployed, which help identify, visualize 
and link the key processes from tangible and intangible resources to strategic objectives. 
Table 2 about here 
Interview data was complemented with salient internal documents, such HB 
company’s planning and performance related documents, group discussion and online sources 
such as website, and customer reviews (see Table 2). HB’s senior management team were 
interviewed to discuss their long-term aspirations, targets, and strategies in detail. From 
discussions, it became apparent that HB’s core value was to create an ambitious, learning, and 
innovative environment for their employees to flourish. The underlying philosophy being an 
all-win organizational culture to successfully compete in the challenging Chinese marketplace 
that also had to be embedded in the new SPMS. HB’s strategic priority was to manage its 
supply chains end to end and proactively respond to end consumer demand and need.  This 
“end-market strategy”, involves creating KP for each market segment and identifying what 
each operation needs to do to contribute to HB’s success. This step necessitates developing 
strong partnerships and providing not only products, but also painting and decorating services 
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for customers. Intermediaries such as local dealers and construction companies were sought 
and included in collaborative discussions, it was noted that the coating industry is mature with 
both quality and costs being very similar across the entire sector. Thus, quality is not the sole 
differentiating factor among HB’s peers. Customers’ choices often depend on local dealers 
and construction companies’ recommendation. Hence, liaising with these intermediaries was 
an imperative for HB.  
Furthermore, through its organizational culture HB is trying to create an all-win 
situation for its staff, which means that the company provides a platform for its staff to release 
their potential and realize their dreams. These core values are developed explicitly in the next 
decomposition stage. From the data gathering exercise it became apparent that HB had six 
key operations, which will lead to the development and implementation of a new strategy: 
marketing, supply chain, R&D, after-sale, painting engineering and HRM. To successfully 
achieve the ‘end-market strategy’, HB needs to identify and satisfy their customers. Therefore, 
marketing should identify customers’ needs. The production, painting and after-sale services 
are the core operations that satisfy those needs. Ultimately, the R&D activity aims to 
continually produce better products and services to exceed its customers’ needs. HB also 
needs to ensure that all staff are competent and enthusiastic to deliver excellent service. 
Finally, the main strategies of the six key operations were discussed with HB’s CEO and top 
management team. These are summarized in the next step after the interviews with HB’s 
senior and middle-level executives. Also, the formation of a project management team, which 
was conjointly led by one of the researchers and one of HB’s senior managers included 
representation of all key stakeholders.
Based on the above information, the key task of building HB’s new SPMS is to 
decompose HB’s key activities, while formulating the key operations and management 
processes (KPs) to ensure that the objectives are achieved. These processes are then 
monitored and measured by KPIs, and assigned to departments and managers. The 
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relationship between KPs and KPIs is that KPIs provide a mechanism for monitoring the KPs. 
These KP are used to build an effective bi-directional communication mechanism.   
Steps 2-3: Strategy decomposition and deployment– KP tree identifications  
In Steps two and three, the researchers decompose and deploy the salient objectives 
and strategies by applying SSM, to reformulate the KPs that are not in alignment with 
strategic objectives. During this phase the focus is to introduce the collaborative changes to 
innovative existing processes. The KPs are those activities that are essential to achieve the 
objectives– and normally have heretical structures. During the traditional BSC process, one 
finds key driving processes usually in an unstructured manner, for achieving objectives in 
order to decompose them. Here for the key tasks by incorporating the SSM, provides a more 
balanced (hard and soft factors) and a more management-centered approach to identifying the 
key managerial processes. KPIs are used to measure the performance of the KPs.  
The core of the method employed in Steps two and three is to continuously ask the 
following questions: What to do? Why do it? How should it be done? With the input from all 
of the key stakeholders, following a carefully structured and constructive procedure as 
developed by Mingers et al., (2009). However, it is not normally feasible to implement major 
changes to the whole business activity, such wide scale disruption can create confusion. Thus 
the decomposition will just follow the existing business processes in the third level (see 
below). Additionally, it is useful to identify the key stakeholders in each level of the company 
to discuss soft factors such as culture. The procedure is summarized in the following five sub-
steps:
i) Top decomposition: Identify the key processes for each critical operation. Then depict 
logic relationships to form the main branches of the PT and ascertain the primary 
focus and overall strategies for these operations. This process can be depicted in a 
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strategy map, from step one, but it is useful to continue to discuss and debate with 
stakeholders to ensure consensus. 
ii) Conceptual decompositions: Each of the key activities (from i above) is broken down 
into a set of sub-activities or actions, which together should logically ensure that the 
overall purpose of the activity is achieved (the how).  At this stage these sub-activities 
or actions may be not the same as current practices in the company, and consensus 
needs to be achieved between management and employees. This step tends to involve 
facilitators having discussions with internal and external stakeholders. These 
discussions attempt to tackle some of the barriers to successful SPMS implementation, 
such as organizational structure and culture. 
iii) Procedural decomposition: The above sub-activities are further broken down, which 
should ensure that the overall purposes of these activities are achieved. At this level 
where the core operations occur, the key driving processes are identified. However if 
some operations need more in-depth examination, it is possible to reapply the 
conceptual decomposition procedure. Also, to avoid a silo mentally, the inter-
connections with other key functional operations should be considered.
iv) At this point the performance criteria are specified together with their 
measures/indicators and appropriate standards. It is often the case that the activities 
need to be further decomposed. When this happens Step three should be repeated for 
any sub-activity for which this is felt necessary. Then Step four is repeated recursively 
until all the key processes and their KPIs are clearly seen, or until felt necessary.  
v) A complete set of key processes and related KPIs can be produced from the activity 
models for all necessary levels of the activities. Often the managers will distribute the 
KPs to their key staff as job assignments. Then KPIs of the KPs will be used to 
measure performance of the assigned staff.  
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After the decomposition, the agreed development strategies were as follow:  
? End-market oriented marketing based on co-operation and partnership 
? After-sale service with quick-reaction and close-to-customers service 
? End-market oriented R&D 
? Professional, economic and safe painting engineering departments 
? Safe, economic and just-in-time supply chain to satisfy customers 
? Professional HRM 
The breakdown of the second-level strategy (conceptual decomposition) is important. 
During this stage the core values, the key processes and key experiences of HB Company are 
emphasized. A logic model describes how an operation such as marketing should be operated 
and managed to achieve HB’s strategic objectives. For example, marketing needs to form an 
effective sales team and this was discussed with the CEO, senior, and middle management. 
After these discussions, consensus was agreed for the following:  
Marketing sub-actions: End-market strategies 
1.1 Establishing the sales teams (for industry and domestic) 
1.2 Enhancing the skills, integrity and qualities of sales team (through training, guidance 
and supervision) 
1.3 Perform market and product research to understand customers’ needs. 
1.4 Expanding painting engineering service (labor, material, engineering, and service, all 
inclusive) for all key markets, and developing new domestic interior decoration 
partnerships.
1.5 Maintaining the customer relationship 
1.6 Building an information sharing platform for the sales team 
1.7 Producing annual sales plans 
The key activities and the decomposition of marketing into the KPs of the second 
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level are illustrated in Table 3. These key processes will be used to build the performance 
planning system. The same procedures were used for the key operations as highlighted in Step 
one to complete the decompositions for this level.  
Table 3 about here 
After discussions between the project management team, the researchers and the 
senior and middle-level managers conceptual decomposition were deploy for reaching 
consensus. The discussion and feedback in developing these decomposed models are essential 
for generating ideas and inputs from all levels, and to generate a much greater commitment to 
the final results. During discussions and feedback, it may be necessary to introduce changes 
both in operations and management structures. For example, in this project discussions led to 
the suggestion of the creation of a new HRM department to help operationalize KP at the 
individual level.
The researchers broke down the conceptual decompositions tasks into the procedural 
decompositions. After discussions with the CEO, senior and middle management about 
process optimization and the necessary adjustments were ascertain and linked tasks with HB’s 
redesigned KP and KPI. These indicators were in alignment with the supporting processes, 
operation and departments. For example, Table 4 illustrates the supply chain management 
tasks in the conceptual model and existing supporting process decomposition. How far 
decomposition activity occurs depends at what stage KP and KPI for middle managers are 
made explicit. 
Table 4 about here 
Step 4: specifying targets and performance indicators 
In Step four, the researchers utilize the KPs in sub set five of Steps two and three to 
formulate performance indicators for each of the KPs. The 3E indicators methodology is 
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beneficial for each KP, for measuring efficacy, efficiency, and effectiveness to extract three 
groups of indicators (see Liu, et al, 2010). The overall approach is to construct, after debate 
and discussion, top-level root definition and conceptual model of the primary activities of the 
firm. Often too many indicators are identified, and it is necessary to reduce these to between 
five and nine. These indicators have to be discussed and agreed with the line managers, and 
their key staff.
HBs indicators consist of : E1 – efficacy; E2 - efficiency, and E3 – effectiveness, being 
the extent to which the outputs contribute to the objectives of the wider system. It is also 
possible to use quality, cost, speed, safety and quantity to derive and classify the KPIs. Then, 
after the project management team gaining approval of the CEO and his senior management 
team with input with appropriate line managers, the KPIs are determined.  
Table 5 about here 
Table 5 and 6 present the relevant KPIs for supply chain and supply chain director 
respectively. The indicators developed using the 3E methodology for each level of KP 
decompositions are varied. They will not be solely used as an operational metric, but for 
qualitative monitoring purposes during the HR staff appraisal process. In accordance with the 
underlying philosophy of an all-win organizational culture, promotions are dependent upon 
performance as set out in the SPMS. Innovative managers are able to create and individually 
distribute their KPIs to their subordinate staff. 
Table 6 about here 
Step 5: Planning and communication
For higher levels of performance management, the SPMS must have documentation 
that enables supervisors and their key staff to have two-way effective communication. The 
performance planning system is based on the KPs and KPIs, which had been developed in the 
previous phase, and thus the contents for communication and discussion are quite specific and 
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systematic. The performance plans have two objectives, the coordination plans for groups, 
and the personal plans for individuals. At this stage, they will clearly articulate KPIs and 
supporting KPs.
The performance plans outline what specific tasks must be carried out for fulfillment 
of each KPs and KPI. Then, plans are agreed between the supervisor and their key staff for 
procedures for completing each task. This can include: when, in what order, for what purpose 
and what task must be fulfilled? What specific method will be used in order to finish the task? 
What support from the supervisor and what resources are needed? When will the supervisor 
and their staff have the next face-to-face meeting for the fulfillment of each task? These 
actions ensure that each supervisor is well aware of the likely difficulties that each staff 
member encounters.  
This stage involves the design of performance plans based on the KPs and KPIs 
already formulated. These plans enable HBs managers, supervisors and key staff within the 
hierarchical structure to communicate and negotiate effectively. The communication process 
can be iterative with top-down and bottom-up processes, which can occur several times prior 
to the final agreement of the performance plans.  
The performance plan analyzes what specific tasks must be carried out for each KPs 
so that the KPIs can be fulfilled. Afterwards, supervisors and their subordinates should reach 
consensus on specific methods and procedures. Then the supervisor and their subordinate 
have the next face-to-face communication about the fulfillment of each task? To determine 
any necessary adjustments to the target, or new procedures required in light of any internal or 
external changes affecting HB. The whole process is broken down into smaller parts and these 
are tracked. Thus, the supervisor is well aware of the difficulties that the subordinate 
encounters in the progression of their work. The promotion team developed the specific 
contents for the performance plan for each operation, in accordance with the KPs derived in 
the third phase. Each performance plan is agreed jointly by managers and subordinates in 
Editor handles JBR-D-15-00707 
23
terms of: tracking their subordinates’ progress; providing proper guidance; keeping records of 
their tracking and guidance.
This practical management planning approach is useful. It ensures the supervisors 
should promote, through proper planning, the idea of sufficient communication between the 
supervisor and the subordinate. Ensure that they have full knowledge of the subordinate’s 
tasks and their progress, and that the subordinate is clear about the supervisors’ possible 
support and guidance. This procedure contributes to fulfillment of effective collective 
performance driven by individual performance. 
Step 6. Assessment and Feedback  
All of the face-to-face meetings, difficulties and progress should be recorded in the 
‘KP Adjustment and Tracking Record’. Suitable assessment and feedback is needed with 
suitable in built mechanisms for rewards or corrective interventions  
HB provides training for its staff to help managers’ work effectively with the PT and 
help explain the new system to their subordinates. This process includes providing a booklet 
on the “ABC “of performance management (which includes main tasks, tools, objectives) 
which is given to senior management and every line manager, to learn and maintain basic 
knowledge on the PT. Simulation based training sessions (which include performance plans, 
and assessments) are provided for each department, so that the nuances of each department 
can be incorporated. HB staff have individual SPMS in their performance plans. Heads of 
departments have SPMS for their departments within their performance plans, and then their 
staff have their own more detailed ones, which are derived from the department SPMS. The 
performance evaluation and reward process consists of two parts. The assessment for routine 
tasks given by line managers being (60%) and their supporting KP (40%). 
Assessment will vary for different levels of staff. For example, assemble line workers’ 
assessment is performed by interviews conducted by supervisors. However, the assessment 
for middle level managers incorporates a 360-degree method. The reasons for these 
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differences are work complexity, and span of control. The middle managers’ job are much 
more complex and flexible, with increased uncertainty. HB assesses operational staff monthly, 
and annually for managers and R&D staff. 
5. RESULTS AND DISCUSSION  
5.1 Performance Tree outcomes 
At the start of project HB senior management wanted to address the strategic issues of 
severe competitive pressure and falling sales by developing a renewal strategy that would 
enhance strategic alignment. Then develop a dynamic SPMS that would play a prominent role 
in the (re) formulation process by translating the new strategy into a new set of useful metrics 
for management and employees. The PT offers a flexible framework that enables all staff to 
plan pro-actively to achieve their targets, and anticipate and cope with external shocks. The 
SME environment necessitates that HB has internal processes that translates strategic goals 
right down to KPIs at low levels of activity. Implementation of the PT was judges by senior 
management and staff to have been very successful, and HB now has a more strategic 
orientated PMS. 
From a strategy perspective, the implementation of the new SPMS was successful. A 
key strategic objective was a sales target for signed contracts of £100 million for the period 
2013-2016; this was achieved one year in advance. HB’s board members identified another 
four benefits from the implementation of their PT: 
? The rational and strategy decomposition approach helps HB Company identify new 
niche expanding markets, such as water-based industrial paint research, and high-end 
decorating. Their strategic analysis led to HB Company withdrawing from the low 
margin shipbuilding, and low-end civil decorating markets.   In terms of market 
positioning, the HB brand is now market-leader in Chinese water-based industrial 
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paint market, and the high-end civil decorating market. Both of these business 
segments contribute more than £30 million annual profits in the past two years.  
? The PT analysis led to an organization reorganization, which by the end of 2012 
created a new HR department and a more effective R&D department. The new HR 
department recruited new sales managers by using local headhunting companies. In 
2013, this led to HB Company winning a large contract from Rio Tinto Austria. The 
more professional HR department enhanced the skill-set of the R&D and sales team 
by bespoke training programs, which contributed to a growth in sales.
? The new KP and KPIs based performance measurement and management system 
ensures the key supply chain operates more efficiently. The manufacturing manager 
described the system as “I can fix current or potential problems easily by changing 
KP/KPI or their scale range. The new system is like a “kommandoflagge” holding in 
my hand – where I am pointing to, where my subordinates are running to.”  Now, with 
two manufacturing bases thousands of miles apart, the HB Company can now serve a 
broader range of customers with its high-quality products.
? The flexible performance plan system provides explicit guidance on operational issues, 
which reduces conflict among managers. This plan allows senior management to focus 
on more holistic matters. The CEO explained the benefits by using the example that he 
had more time to lobby government to help them issue a new standard - The water-
based railway paint industrial technical standard. Then he said with a smile, “Currently, 
HB is the only company that meets all criteria in the standard, which guarantees a 
leading position for us in railway paint market.” 
5.2 Discussion 
This action research project has shown the importance of looking beyond traditional 
PMS. The usage of new knowledge and techniques can create new technical system attributes. 
The PT incorporates salient KP/KPI construction with quantitative and qualitative analysis. At 
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the heart of any change management initiative is organizational human resources, which is of 
critical strategic importance. The new skills, behaviors and cross-functional processes provide 
the foundations for SME strategy implementation. Furthermore, the evidence suggests that 
successful SMEs place increased emphasis upon the development of new ways to reduce 
uncertainty, enhance innovation and cope with evolution in a dynamic environment. New 
employee and customer-focused techniques together with the maintenance of knowledge can 
help identify new gaps in the marketplace. Previously, failure to address such issues led to 
management destructing rather than enhancing SME economic value. 
This study demonstrates the usefulness of action research. Creating real understanding 
of HB’s strategic challenges is only halfway to solving them. The development of a dynamic 
SPMS using the PT approach helps develop alternative solutions. The collaborative manner of 
the project dealt with understanding sources of resistance to change. Developing a successful 
SPMS involves appreciating resistance to organizational change. Given the uncertainty SME 
environment some staff were uncomfortable, but needed to engage in new processes. The 
project management team was responsible for ensuring that all staff had the opportunity to 
voice their concerns, but then presented sometimes through staff development activities the 
reasons why changes had to be made. HB’s senior management welcomed the opportunity to 
use the scientific results of the interplay between management research and management 
practice, but were worried about making mistakes. 
In the editorial article of the SPMS special issue of Long Range Planning, Robins, and 
Baden-Fuller, (2010) suggest that myopia may cause strategy mistakes: measurement issues 
should shape strategy as well as control it. This study shreds light on the connection between 
SPMS and SME strategy making. This paper presents an in-depth examination of the 
implementation of a new SPMS for a Chinese SME paint manufacturer. Then unpick some of 
the nuances of creating SPMS for SMEs. The balance between financial and non-financial 
measures needs to complement the organizational context. HB was in need of a renewal 
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strategy as it was facing a rather difficult future operating in a mature and competitive market. 
The PT illustrates how a dynamic SPMS can enhance strategic alignment, and play a 
prominent role in the (re) formulation process by translating the new strategy into a new set of 
useful metrics for management and employees. This project contributes to ongoing efforts to 
developing new insights into the SPMS literature and by proposing an approach that can be 
fundamental to SME organizational success.  
Practitioners and researchers face a challenge in recognizing that PM may not be 
aligned with strategy. When attempting to enhance strategic alignment, the SPMS may 
become rigid and reduce adaptiveness to changing circumstances (Bititci, Turner and 
Begemann, 2000). As Kolehmainen (2010) mentions building substantial dynamism into 
SPMS requires a combination of management practices that seek a balance between 
empowerment and alignment. This research provides evidence of achieving this too via 
empowerment and alignment. One of the basic concepts of this paper is that the SPMS is 
constructed according to the various perspectives of key internal stakeholders. Within a SME 
context collaboration among staff at all levels is crucial. The PT evolves through open 
dialogue, investigations, discussions, actions and outcomes, which can operate in dynamic 
environments and cope with uncertainty, innovation and evolution. Despite SMEs not having 
scale to possess highly differentiated internal labor markets, each group of staff needs to be 
empowered and have a distinctive set of HR policies and practices.
The project presents a study that can help inform policy and practice, which can 
enhance socio-economic climate in China. The PT can illustrate a model of action that is 
participative and empowers certain members of staff within HB.  Given the number of SMEs 
within China and also their size, which can be much larger than their western counterparts, 
the improvement in quality of life for staff can bring additional benefits. These benefits will 
accrue to all stakeholders and as the business expands, the socio-economic impact can move 
in a favorable manner. For example, HB may see: changes in local demographics which may 
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enable them to employ better quality staff, increased demand for retail and housing, which 
together with enhancements in the aesthetic quality of the local environment will make HB a 
company where people want to work. 
6. CONCLUSION  
Post implementation discussions with HB staff suggest that the PT provides a number 
of internal benefits. For example, when comparing the PT with the old PM, HB management 
felt the former offers a variety of enhancements. Table 7 provides a summary of HB’s old 
PMS and new SPMS. The old PMS process only involved a small number of senior managers 
who were actively involved in strategic decision-making. Unfortunately, this led to a lack of 
buy-in from other employees and no strategy initiative could sustain for a period of more than 
one year.  The strategic planning exercise became an annual ritual. Now the PT involves a 
broader range of stakeholders (e.g., line-workers, line-managers, distributors, and customers) 
in the strategy making process. New strategic initiatives remain in existence beyond a twelve-
month period. Moreover, strategic initiatives are now derived directly from the top strategy 
decomposition exercise, which ensures the company’s operational tasks are in alignment with 
the strategy.  
Table 7 about here 
The old PM procedures paid too much emphasis on the KPI results, which only reflect 
historical events, while the new system focuses more on the performance plan, which keeps 
managers and their staff fully engaged to analyze strategic performance. Measuring 
contribution to strategic performance at the individual level enhances the level of staff 
motivation, with staff being able to translate action plans into individual action-oriented 
targets. The PT enables HB to adjust KPs; KPIs proactively to cope with unexpected market 
changes and engage the organization in strategic thinking. As Gimbert, et al., (2010) assert 
when the PM is integrated into setting the renewal strategy, then it will make a real difference 
Editor handles JBR-D-15-00707 
29
to strategy.  Consequently, HB was able to quickly create renewal strategies, in order to 
maintain a leadership position in their key markets. The PT developed and elaborated here 
details the salient steps in developing a SPMS for a Chinese SME.  
Prior studies illustrate that SPMS can have a beneficial impact on performance (Bisbe 
and Malagueno, 2012; Crabtree and DeBusk, 2008). With this success being attributable to 
the successful implementation of a renewal strategy (e.g. Garengo et al, 2005). In accordance, 
with the above expectation, and in line with the HB aspirations this study support prior 
research performed in different contextual settings. The tree structure approach captures a 
visual depiction of a complex and time-consuming process. The PT can be used as a tool for 
strategic management for a manufacturing oriented SME. When used in a practical context, 
the scope of PT analysis can be flexibly differentiated depending upon the SME context and 
strategy. In agreement with observations by Melynk, et al., (2010), HB management realized 
that their old PM system actually constrained creative thought and felt they had to undergo 
fundamental change, by dismantling blockages which had led to the removal of the 
inappropriate measurement system.  
6.1 Limitations and future research 
Despite the contribution mentioned previously, this action research study is still 
subject to some limitations. It focuses on a single case in a single country. In this instance, the 
study might have been affected by some of the Chinese peculiarities in terms of SME context 
and culture. Hence, as stated by Franco and Haase (2015) this potential “culture effect” 
arising from the geographically research context, may affect the generalization of 
observations inherent in this study. 
In addition to the challenges raised in the study, a paucity of SMEs SPMS studies that 
consider the actual impact of their research. This paper makes a rigorous and relevance 
contribution for academics and practitioners, and is useful for both for the academic discipline, 
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and SME practice. However, the single organization used in this case study may also affect 
the generalization of the findings. Future studies should pursue further qualitative research in 
order to investigate SPMS in other real-life contexts. These studies could cover the 
application of dynamic SPMS in other business settings, with consideration of the formation 
of new business drivers. Eisenhardt’s (1989) provides some clarity on case study strengths, 
which can be deployed by future research to generate novel theories, test emergent theories or 
hypotheses and seek empirical validation.
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TABLES 
Table 1 Chinese SME definitional characteristics
Industry Number of Employees 
Annual Revenues 
(Million China Yuan) 
Overall Assets 
(Million China Yuan) 
Manufacture 2000 300  400 
Construction  3000 300 400 
Wholesale & Retail 500 150 No requirement 
Transportation 3000 300 No requirement 
Hotel & Restaurant 800 150 No requirement 
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Table 2. Description of data used 
Type of data Contents Purpose When gathered
Interviews
First line employees  Interview with the first line employees in the product, 
marketing, sales and administration departments  To obtain opinions about pros and cons of current PM system and practices. 
The first week of the case study 
Middle-level managers Interview with core and assistant departments managers To clarify the practice situation of HB company’s current PM system and how managers’ lead and 
manage their departments (special focus on the unique ways they operate their departments). 
The second week of the case study
Top-managers Interview with top-managers who draft strategy and 
conduct overall management. 
To gain comprehensive understandings about HB company’s current objectives and strategies, also 
the tops’ expectations for the PM system. The third  week of the case study 
Internal documents
? Strategy planning documents 
? Business planning documents 
? Organization handbook, including organization 
structure, department structure, jobs description 
? PM related management documents (including 
training, assessment, reward and salary etc.) 
To provide a general view about strategy implementation, performance management and 
departments’ cooperation in HB company. Furthermore, compare above approaches in the 
documents with their practices.  
The first and second  week of the 
case study 
Group discussion
Organize group mid-level managers’ discussions relating 
to key information about HB company’s strategy and PM 
procedures 
To deepen understanding of HB’s strategy and PMS, then clarify why gaps exist between documents 
and practices. The fourth  week of the case study 
Open-access information
? Official website 
? Customers online reviews 
? The other online sources 
To provide a complementary angle to HB company’s internal & external environment, strategy 
implementation and the use of current PM system. Overall case study 
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Table 3 Conceptual Decomposition of the six key activities 
Development strategies 
Marketing After-sale Services Research and Development Painting Engineering Departments Supply Chain Management Human Resource Management
Building sales teams Handling customers’ 
feedback promptly 
Understanding and anticipate needs 
for key markets, in terms of 
production innovation and 
development 
Improving safety, quality and speed 
of engineering processes 
Collecting information about 
quality and price of the materials 
and building information 
database 
Setting up the HRM department 
Cultivating talents and raising 
the skills; 
Improving customer services 
processes 
Organizing R&D efficiently and 
timely. 
Improving process cost assessment Formulating production plan 
based on sales plan 
Achieving the routine HRM jobs 
Carrying out the market research 
and understanding customers’ 
needs 
Building the ‘work-score’ 
job system.  
Cultivating talents and raising the 
skills for R&D staff 
Constructing a regional engineering 
department management system 
Economic, reliable and timely 
purchase of materials 
Establishing monitoring and 
management regulations  
Expanding painting engineering 
service for the key industry 
markets, and developing 




customers and collecting 
their feedback 
Enhancing quality of products and 
controlling costs through innovation 
and cost management  
Improving quality management based 
on benchmarking, from reactive 
management style to a more proactive 
management style 
Safe timely and economic 
production processes 
Understanding concepts of 
performance management and 
deploy the performance assessment 
Maintaining the customer 
relationship 
Developing training 
programs for customers and 
relevant internal units 
Effective motivation for R&D staff Cultivating talents and raising the 
skills for managers of engineering 
departments by setting benchmarks 
Total quality management  Cultivating organizational culture 
Building the Information Sharing 
System for sales 
Cultivating talents and 
raising the skills through 
training 
Enhancing the process management 
of R&D, and shortening the R&D 
period. 
Reporting the customers’ feedback 
and requirements in time 
Safe and lean stock management 
and logistics  
Establishing the communication 
channel for mangers and employees
Making the sales plan    Cultivating talents and raising the 
skills through learning and 
training  
Understanding organizational and 
personnel requirements and making 
career plans 
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Table 5 KPI for supply chain 
HB?Supply?Chain?KPI?
KPI?weight?60%? ?
Indicators? Index?definition? Weight? Period? Assessment?Grade?˜% ?¯ Examiner Remark






















5% Month? 95%? 95% / 98% / 100%
Staff?learning?and?growth? Training?times?and?
effectiveness?
5% Month? 85%? 85% 88% 90% 93% 95%






5% Month? 80%? 80% 85% 90% 95% 100% CEO
Production?
Management?
























5% ? 90%? 92% 94% 96% 98% 100%
Inventory?management? Delivery accuracy?
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Table 7.  Comparision of HB Company’sold PM and new SPMS approach
The HB company’s former PM 
approach The HB company’s improved SPMS approach
Strategy clarification
Based on the tops’ overall understandings to the 
company internal and external environment.  
The final strategy may contain several scattered 
strategic points, but their connections and 
cooperative relationships were still blurred. 
The departments’ managers give their formal reports about the internal and external 
environment they meet with and their initial plans for the further development.  
Furthermore, the company tops integrate information streaming from down departments, and 
then mix with their opinions to generate the performance map of this strategy-term, which 
contains several crucial strategic aspects – the performance trees. 
Strategy decomposition Mostly depending on the tops’ assignment. 
Top decomposition: Following the performance map to identify which departments play 
essential roles in the performance tree and which of the rest departments should assist and 
cooperate with essential departments. 
Conceptual decomposition: Furthermore, the general role and task of essential departments 
in the performance trees are further decomposed into sub-objectives and key activities to 
clarify how to achieve above role and task. 
Procedural decomposition: decomposing sub-objectives and key activities in above step 
until they are detailed into practical actions and steps.  
Strategy deployment
The deployment step was not very clear in HB 
company’s PM system. The mid-level managers 
deployed the strategic tasks by their 
understandings. However, their understandings 
were not always correct or entire enough. 
The strategy deployment is accomplished in the last step to a large extent. If the departments’ 
managers still have doubts, they can obtain more clear knowledge about deployment by 
meeting with the tops or cross-department discussion.  
Indicators extraction
The most of the key performance indicators were 
financial criteria and their connections were not 
systematic enough. 
The key performance indicators deduce from key performances, which derive from the 
strategy. Furthermore, the applying of 3E method ensures the indicators are comprehensive 
and systematic enough.  
Performance plan 
formation
The hypothesis in the HB company’s past PM 
system is “when employees know their KPIs, 
they should also know how to achieve them.” 
Therefore the performance plan is not an 
independent step.  
The company tops will discuss with departments heads about how they will accomplish their 
departmental KPIs and extra helps they need. Then, the similar discussion will carry out in 
the department until everyone involved fully understand how to conduct.     
Assessment and feedback Assessing against KPIs and feedbacks mostly are inadequacies of employees’ work. 
Assessing against KPs, KPIs and Non-KPIs, and the performance feedbacks are about 
helping employees’ improve their performance in the next term. 
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FIGURES 
Figure 1 SPMS development process of performance tree 
2. Decompose the objectives and strategies with a modelling function 
1. Understand objectives, strategies, operations and context of SME 
6. Assessment and feedback 
5. Design personal and group performance plans based on their KPs 
4. Identify KPIs for each of the KPs and specify targets 
3. Deploy the strategies to formulate KPs 
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Abstract: In this paper we introduce several new concepts and set up a performance tree 
framework based on these new concepts. With them we can systematically elaborate our new 
theory and develop examples from the real business cases.  
The performance tree framework is designed for improving organization’s performance 
by constructing and adopting a performance management system based on building and 
managing the performance tree. From the view of the PT framework, which has five basic 
elements: stakeholder, objective/strategy, performance set, performance tree and performance 
unit, performance management is continual improvements delivered on the performance tree. 
Specifically speaking, in an organization, the performance processes in its performance 
tree are determined by the key stakeholders against the objectives and strategies. Then the 
performance goals and metrics in the performance set will be developed to guide and monitor 
the activities from its performance tree. Finally, depending on the cooperative relationships in 
the processes, they are grouped to form performance units for the sake of specialization and 
managerial convenience. 
One case is illustrated to explain how to build up a PT system in a commercial bank. 
Several advantages of the PT framework will be discussed, such as facilitating organizational 
innovation, higher flexibility, wider applicability and data-friendly. 
1. Background 
With progressing of globalization and digitalization, the internal and external environments 
for organizations are changing rapidly. For instance, the “big-data” thinking is reversing 
traditional business models and the emerging “Web of Things (WoT)” makes goods, services and 
capitals flowing with a speed never seen before (Bughin, Chui et al. 2010, Roman, Zhou et al. 
2013).  
Above changes bring both pros and cons to organizations. On the one hand, the markets 
emerging with new technology offer tremendous opportunities to organizations – only the 
“big-data” related business created a $32.4 billion-worth market and its annual rate of growth is 27% 
(IDG 2015). On the other hand, from 2010 to 2015, the mortality rate for SMEs in the US market 




Facing up to above challenging environment, a satisfactory PM system needs to ensure the 
organizations reacting swiftly by adjusting managerial factors in time (Den Hartog, Boselie et al. 
2004). Furthermore, it should help organizational transformations by optimizing performance- 
generation processes independently from organizational structure.  
What is more, the stakeholder anticipation is another important aspect for organizations to 
handle the changing environment. Wider involvement of key stakeholders in building up the 
performance management system not only improves operational processes, but also reduces 
organizations’ risks in implementing the system by balancing interests of key stakeholders 
(Bourne, Franco et al. 2003, Harrison, Freeman 1999).  
In addition, the operational and managerial data is viewed as a strategic resource for an 
organization nowadays. Therefore, a satisfactory performance management system should be data 
friendly (Rabl, Gómez-Villamor et al. 2012). 
However, the existing performance management methods can hardly meet above requests.  
The existing PM approaches can be classified into three types based on their different internal 
logic and characteristics:  
The first approach manifests as empirical guidelines or key practical points in performance 
works, such as Otley (1999), Smith & Goddard (2002), Fitzgerald et al. (1991), O’Hanlon & 
Peasnell (1998). The methods in the first approach set some principles for the modern 
performance management research. However, because of their personal experiences based nature 
and loose internal logic, they are confronted with multiple criticisms about their efficacy and 
stability.  
The second approach is represented by the European Foundation for Quality Management 
Excellence Model (EFQM model) and Malcolm Baldrige National Quality Award Model 
(MBNQA model). Some organizational factors are organized by operational or business logics in 
the methods of this approach to exhibit a “generalized correct way” for enterprises. Comparing 
with the first approach, the second type approach is more comprehensive both on theory 
construction and application effectiveness. However, the PM factors in the methods of second 
approach are over-abstracted, as the expense of its general applicability pursuing (Gómez-López, 
Concepción López-Fernández et al. 2015).  
The third approach is represented by scorecard methods, which contains several PM 
methods widely used today, such as the balanced scorecard (BSC) and the public sector scorecard 
(PSSC). These methods decompose organizations’ objectives or strategies stepwise by their 
pre-fixed logical or operational procedures to construct a performance management system, and 
then establish corresponding key performance indicators (KPIs) to manage the system (Kaplan, 
Norton 1995, Moullin 2009).  
Several deficiencies can be identified from the existing PM methods against above requests. 




approach as an example, following issues can be pointed out:  
1) Hinder organizational structure innovation 
The scorecard methods’ implementation highly relies on the existing organizational structure. 
The decomposition processes of the scorecard methods are conducted according to the 
organization’s existing organization chart, operation flow and bureaucratic system. In above 
process, scorecard methods potentially constrain users to solve the faced problems under 
organizations’ current formal structure. The performance management system generated in above 
way will further solidify organizations’ current configuration and hinder potential organizational 
structure innovation.  
2) Difficulty to express or balance comprehensive stakeholders’ interests 
The stakeholder factor has not fully embodied in most of the scorecard methods. For some 
methods, which represented by the BSC, only limited catalogs of stakeholders are considered 
(such as customers and employees). Some the other scorecard methods, such as PSSC, consider 
stakeholders’ role in an isolated manner. For instance, there is an independent factor “service 
users/ stakeholders” in the PSSC framework, but how to embody this factor in the operational 
remains a key problem. Therefore, the value of stakeholder factor in most of the existing scorecard 
methods is more symbolic. 
3) Inadequate flexibility  
The scorecard methods are designed for organizations’ global managerial needs, by adopting 
pre-fixed global business logics. However, these logics may not applicable inside a department. It 
is difficult to apply the methods to a department alone. 
Therefore it is necessary to have a satisfactory PM framework that can help organizations 
managing performances from a perspective of performance generation processes in order to assist 
enterprises to adapt to changing environment swiftly and efficiently. To this end, a new 
performance management framework is introduced below.  
2. The performance tree framework 
In order to introduce the PT framework, some basic concepts will be discussed here firstly.  
There are three basic dimensions to describe an organization’s performance, which are outputs, 
processes and (potential) influences (Al-Turki, Duffuaa 2003).  
Therefore at the macro level, performance measures how well the organizational and 
sub-level objectives are being achieved, the required processes for the achievement, and their 
expected impacts.  
Performance structure: In any organization, personal performance converts and aggregates 
into sub-level performance, then finally integrates to the top organizational performance, and 




 continuous and dynamic, it is very difficult to describe an organization’s performance structure
fully. Instead, depending on the organization’s managerial capability, we often sample the
performance structure from certain strategic and managerial perspective to extract a simplified
performance network as describe below.
At a micro level, an organization has a set of activities (action sets), which carry out the
strategies of the organization, and lead to the satisfactory completion of organization objectives.
For each of the activities, there is a corresponding performance to measure theprocess; 
achievement and influence of it. Clearly, according to the needs of deployment and
implementation these activities may need to be further split into sub-activities which detail how
the superior activity is to be achieved. The resolution of these activities and their sub-activities
largely depends on organizational strategy and the level of detail in management.
Performance network: Based on the activities in the action sets, we can form the
performance network. If we consider performance of each of the activities as a node, a
performance network can be formed by performance nodes and aggregation paths between nodes;
it describes performance at all managerial levels and how the performance is aggregated.
The aggregation paths indicate how the performance is aggregated. Simply speaking, these
paths show the relationships between each of the activities in the process of performance
generating. The top nodes of the performance network should be the overall performance of the
organization, and the bottom nodes should be the nodes that represent the performance of the
finest activities limited to the managerial resolution (how detailed the organization wants to
manage).
The performance network in an organization can be formed in different ways: one is to
sample the performance structure according to certain strategic and managerial perspective. For
instance, the scorecard methods can form a performance network by following the organization’s
strategies and the existing operation processes according to pre-fixed logical frameworks. The
other way is to build new business procedures by applying some approaches (like SSM) and
discussing with key stakeholders (Liu, Meng et al. 2012). In practice, the two approaches can also
be mixed. Nevertheless, the key stakeholders are important in developing an organization’s
performance generation and management processes. The internal & external stakeholders provide
indispensable resources and form environmental factors for the performance generation.
Based on the key stakeholders and the performance network, we can identify the performance
tree of an organization, which is the key part of a performance network.
Performance tree: An organization often has different performance; some are more important
than others. The organization could identify some key performance, and then those activities
which are necessary to achieve key performance are called key activities. Correspondingly, we can
identify key performance nodes and paths from the performance network, which form the key




The performance tree is the crucial part in our method. Performance management 
concentrates mostly on key activities and key performance. In our method, we try to identify and 
form the performance tree, and then develop suitable ways to manage it in order to improve the 
organizational performance. 
The structure of the performance tree is dynamic, and will be updated and adjusted according 
to the current strategy and objectives. Clearly, management preferences are reflected in the 
performance tree. In fact, a PT likely consists of not only physical business processes, but also key 
management processes, which then become formal managerial procedures. Therefore, to some 
extent, a performance tree reflects the managerial styles of the organization. 
Let’s take a company as the example to elaborate. Assuming one of the company’s critical 
objectives is to improve profit rate by product innovation. Under above goal, the 
performance-generation actions from the R&D and producing departments are critical, because 
they determine whether the top objective is accomplishable or not. However, some the other 
actions, such as market information collection, HR supporting, even workplace cleaning, also 
contribute to the top performance indirectly. All above actions with different importance form a 
part of the company’s performance network. However, considering the resources constraint, the 
management will focus on the indispensable actions to ensure the top objective being met, and 
these actions form a part of the company’s performance tree (green part): 
Performance network and tree are dynamically updated with the technology, operation and 
strategy of a company. For instance, if the company added another key objective: “improving the 
products quality by strict dust controlling in the workplace”, then the cleaning performance, a 
marginal performance in the former case, and its aggregation nodes will be brought into the 
performance tree. Furthermore, the company’s performance management ability will also affect 
the detailization of the performance tree. Before giving more illustrative examples we introduce 
two more key concepts:  
Performance set: The performance set contains serials of performances goals and 
corresponding metrics. Under ideal conditions, contents of performance sets have a hierarchical 




immediately upper sets, although they are usual different. For example, some local managerial 
requests can be added into the lower level sets to reflect local managerial preferences.  
Performance unit: It contains performance sets, performance nodes and stakeholders to 
achieve comprehensive performance targets. If a performance unit only contains indispensable 
nodes and stakeholders, it is referred to as a “lean performance unit”.  
In a performance unit, stakeholders and their activities, plus necessary environmental factors 
form its formal organizational structure. A performance unit’s formal structure could, but not 
necessary, be coincident with the organization’s existing organizational chart. When this happens, 
it is an actual performance unit; otherwise it is a virtual one. In practice, the virtual performance 
units can shed lights on the organization’s other possible configurations, thus present scenarios to 
organizational structure changes. The hierarchical relations exist amongst performance units, 
which are organized by their successions in the organization’s strategy implementation plan.  
Here we deliver another example to further explain above concepts. Still, let’s take above 
company, whose key objectives include “increasing 15% profit rate by products innovation”, as 
the case again. Obviously, the R&D and production performances are the crucial ones under 
current strategy. Therefore, the performance tree should be formed around them to support these 
strategic performance generation. 
It is can be seen that above PT is mainly made from the R&D and production related nodes, 
although there are other nodes in the performance network. Accordingly, the performance set 
against each node contains performance goals and metrics under the same themes. There are two 
main sources to decide the set’s contents: performance inherited from the upper level and 




Formulation of performance units depend on, interactively, that of performance nodes, sets 
and stakeholders. In this case, most important R&D performance-related nodes have been kept in 
one unit. The works as HR and facility maintaining are conducted by the other independent 
departments under the normal circumstances, but in this case all of them are included in the new 
R&D performance unit, in order to decrease coordination hazards in the strategic performance 
generation process. Let’s emphasize that the performance units can be actual or virtual, in the 
latter case they are not coincidence with current managerial structure. The virtual performance 
unit can shed lights on the organization’s possibly improved configurations, and hence may 
deliver scenarios on the organization diagnosis or transformation.  This is very useful for the PM 
in the case where organizational structure is rapidly changing, which will be elaborated later. 
The interactive relationships exist amongst the performance node, set and unit, which mean if 
one of them changed the rest may need to change accordingly. Moreover, the configuration of 
above three elements is fundamentally determined by an organization’s objective and 
corresponding goal-achieving path. For instance, if one of the elements in above chart changes 
(e.g. “Producing process innovation” node is allocated to the “producing unit”, which is outside of 
“R&D unit”) the other two basic elements may change accordingly. In this case, clearly the R&D 
unit lost one node, which is gained by the “producing unit”. Moreover, because of this change, 
performance set of “producing process innovation” node may change too. The goals and metrics in 
the set shifted from R&D project-oriented contents before, to the new requirement focused on 




More dramatically, if the company’s key objectives are modified, the whole nodes, sets and 
units configuration may have a revolutionized change. For instance, the chart below shows the 
company’s structure under the key objective of “increase the profit rate by innovative sales 
methods”.  
Solid-line 
3.  PT based performance management 
Various attempts are conducted to define the performance management, such as Armstrong & 
Baron (2000), Aguinis (2009), Lebas (1995). 
Based on the new concepts above, we describe our PT performance management as: Enhance
organizations’ performance by firstly developing the performance tree according to its key 
objectives/strategies, and then properly managing performance tree, e.g. through performance 
units and KPIs. 
Comparing with above existing efforts, the meaning of performance management in our 
framework has the same objectives at the macro-level – to promote enterprises’ performances. 
However, from the micro perspective, the PT framework’s network view is more focused on the 
generation of performance, which ensures its advantages as discussed above compared with the 




The performance tree framework contains the following five basic elements: 
objective/strategy, stakeholder, performance set, performance tree and performance unit. Their 
functions and connections are explained below. 
In an organization, performance tree is largely determined by its objective and strategy. 
Meanwhile, we need to discuss and develop the goals and corresponding metrics for the nodes in 
the PT to form the performance sets. Then, the nodes will be clustered under certain logics to form 
the performance unit. In this framework stakeholders play a critical role in all above processes – 
they will decide the construction of the rest four basic elements and their configurations. 
Above constructing process can be conducted in a top-down manner by decomposing primary 
objectives hierarchically, or otherwise. For instance, the tree can also be built in a bottom-up 
manner by aggregating from the basic performance operations to the top performance. The best 
approach to construct a performance tree depends on the needs from organizations with different 
contexts. 
Building up the performance management system is an iterative process. In practice, because 
of interactive relationships between performance sets and hierarchical performance units, their 
configurations will be adjusted several rounds by stakeholders before its finalization, to be seen 
later in detail.  
Once the performance management system has established, the manager can apply the usual 
performance tools, such as KPIs or the performance plan through performance units, to carry out 
comprehensive performance management, to be seen later in detail. In our framework, the KPIs 
tool is not merely a measuring tool but also a strategy expressing/driving instrument. By adjusting 
performance sets, the organization’s latest strategic preferences can be delivered and implemented 
dynamically. Let’s emphasize here that building up of the performance management system can be 
made independent of the organization’s existing formal structure, and therefore to promote 
potential organization structural innovations.  
4. The performance tree framework case study 
There are three main stages to construct a PT performance management system, which are: 
preparing, designing and implementing. In the preparing stage, a performance promotion team 
should be established firstly, and then comprehensive information about the company needs to be 
collected to support further work. In the second stage, the team will carry out massive dialogues 
based on the collected information to build and configure the five basic elements in the PT 
framework. In the last stage, managerial procedures, regulations and rewards should be 
intergraded with the new PM system. 
However at early stages, users should pay a great attention to clarify three principal questions 
to construct a tailored PT PM system: 




out significant structural transformation (and to what extent)? 
For users who wish to establish a comprehensive performance management system without 
reforming its current formal organizational structure, they can simply apply the PT framework in 
the top-down or bottom-up manner. It is not necessary to take virtual performance units into 
account, and this will much simplify the building up of the system.  
Other organizations may prefer improving their performance process through transforming 
current organizational structure, and in this case, the virtual performance units (especially lean 
units) will be fairly critical.  
The virtual performance units help the organization reviewing its current structure to optimize 
its performance management procedures. Organizational structure transformations reorganize the 
company’s current performance generation and management procedures. Therefore, the virtual 
performance units should be considered from the initial stage of the construction -- virtual 
departments could be added, departmental boundaries could be adjusted and cross-department 
performance collaborations could be established. In this way, the five elements in the PT system 
will be reconfigured following the optimized performance generation procedures. However above 
subversive changes rarely happen in an enterprise, instead, some limited changes are more 
common. The performance tree framework can also meet these limited improvement needs by 
applying the virtual performance units approach locally. 
Comparing with the existing scorecard methods, the performance tree framework has very 
significant advantages on promoting organizational transformation. In the BSC practice, the 
strategy map is based on managerial process, instead of performance generation process, and 
further its implementation highly relies on the organization’s current formal structure. Hence it 
may hinder organizational structure transformation. The other fixed logic scorecards have similar 
problems. 
Question 2: What is the stakeholders’ role in the PT performance management? 
The PT framework can assist organizations with different setting of stakeholder to construct 
their PT systems. In the PT performance management system, the stakeholders’ influences can be 
limited or comprehensive. In the first case, only limited parts or/and levels of the stakeholders are 
involved in building the system. For example, one can concentrate only on companies and their 
external customers as in the BSC. The comprehensive way is commonly seen in the public sectors 
or private organizations with complex operation cores. In this case, interests of each key 
stakeholder will be balanced at all levels. For instance, the levels of stakeholders are balanced 
stepwise in the Balanced Stakeholder Scorecard for hospital (Moullin, Soady et al. 2007). 
Comparing with the PT framework, the existing PM frameworks can hardly offer users a 
comprehensive and practical way to balance the stakeholders’ influences. According to ownerships 
and managerial capacities, PT users should adopt a suitable way to handle the stakeholder factors, 




Question 3: What are the user’s preferences to contents of performance sets (balanced 
contents or those emphasizing certain aspect)? 
Depending on the organizations’ ownerships and preferences, they will adopt unique ways to 
achieve their key objectives and strategies. The most obvious embodiment about above differences 
is the organization’s performance sets. For instance, because of the profiting impulse, private 
enterprises tend to configure more financial related goals and metrics in their sets. In contrast, the 
public sectors do not have strong earning motives, so they prefer balanced contents of 
performance sets to satisfy multiple demands from stakeholders. Therefore, it is necessary to take 
above features into account in constructing a performance tree.  
In practice, users’ answers to above three questions are tightly related: a company with strong 
short-time profiting impulse may pay extra attention on its customers, and set them as the core 
stakeholders. Correspondingly, under the short-time pressure, the company would avoid 
turbulence in operation, so the organizational transformation is a less likely choice. It is crucial for 
the organization to fully clarify the three principal questions at early stages of PT system 
construction. Influences of the answers will be discussed in due time below. 
The performance management practices by employing the PT framework in D bank 
When an organization is willing to reform its formal structure, then virtual performance units 
should be taken into account in the PT PM system building procedures. 
D bank is a commercial bank with regional influences, and its business pattern is similar with 
the most of commercial banks in China: obtaining profits from interest margins, investments and 
intermediary businesses. However, facing up to fast-changing technologies and market 
environment in recent years, D bank wishes to reform its ways to generate and manage the 
performance to better meet the challenges. Moreover, D bank holds an open attitude to all formal 
structure reformations if they are necessary and feasible. It is well known that in the banking 
sectors, setting up a suitable PM system in headquarter is a challenging problem. Considering 
there is no significant problem in the performance management of the branch level, so above 
project is mainly carried out in the headquarter departments of D bank. 
A performance promotion team is established at the preparing stage to lead the project and 
decide key contingencies in the procedures. The initial members of the team include performance 
consultants and key stakeholders, and the team will change dynamically with progressing of the 
project. The team carries out interviews firstly among the shareholders to clarify the company’s 
top objectives, which are: profit, risk control and innovation. Then, the relevant background 
information against the top goals is collected and comprehended to support the further work. 
The second stage is to build the PT PM system. The initial step in the stage is to clarify the 





“Should the new PM system be designed with modules corresponding to the three goals 
straightforwardly?”
“Would the resources and managerial powers be reallocated accordingly?” 
are asked to the tops to understand their ideas to the new system. For instance, the tops of D 
bank wish to achieve the objectives by reforming the company’s operations from division-oriented 
to procedure-oriented. Then the team fully comprehends the ideas and expectations from the tops, 
in order to develop key performance and main achieving strategies as the start point of the stage.  
Then, more detailed dialogs are conducted hierarchically in departments to decompose the top 
strategies to form the initial PT by clarifying D bank’s current performance-generating approaches 
and their potential improvements. Here, the Soft system methodology (SSM) can be applied to 
promote innovation (Liu, Meng et al. 2012). For instance, targeted to the “profit” goal, the team 
interviews relevant key stakeholders by questions as: 
“How do your works contribute to the profit?” 
“What are the key procedures in your works?” 
“How to further improve your works?” 
The dialogs not only clarify information about the situation of current performance generation, 
but also drive the interviewees and the team to rethink about their performance practice and 
suggest improving actions. What is more, due to the fact that PT building does not necessary to 
rely on the formal structure, so when deciding the most suitable performance-generating processes, 
the formal structure should not be much considered. For instance, many staffs suggest a new way 
for loan crediting business report but involving more than three departments in the present 
structure, and staffs worry about potential interferences. However, in our approach, this worry is 
undue because we will consider different scenarios of virtual performance units later to optimize 
the performance, which do not depend on the current formal structure.  
When all above questions have been clarified in departments and hierarchies, the initial PT for 
the objective of “profit” can be build up. For example, the five nodes of the top level of the PT are: 
loan node, deposits node, intermediary business node, investment node and cost-control node. 
Sometimes, brand new performance nodes may appear in the initial PT to support top objective or 
optimized procedures, and then, the team may need to build new sub-processes in the “top-down” 
or the “bottom-up” manner to support it.  
The next step in this stage redesigns and builds the company’s performance units to better 
manage the initial PT. In practice, many factors affect the forming of actual performance units, 
such as strategy, resources and management span etc., and there exist fruitful researches on the 
topic already (Ghani, Jayabalan et al. 2002, Pfeffer, Leblebici 1977, Hammond 1986). Here, only 
two principles are emphasized, which are: reducing the situation of dual-management and 




For instance, the credit checking and ranking are increasingly relying on the online information in 
the D bank. However, currently they need heavy cooperation of two departments. Therefore, parts 
of the works in the two departments may form a new “online credit” performance unit. Another 
case here is about building a virtual unit by assembling similar nodes in different units. Currently 
the decision on crediting is made by the branches, and headquarters departments only deliver 
supportive works. Above structure may lead to inefficiency in HR and possible poor crediting 
quality due to unqualified local staffs. Therefore, the team suggests centralizing the crediting 
power by establishing a new crediting department in the headquarter.  
When all above steps complete, the initial PT PM system has been built and the overall plan 
need to be further discussed by the key stakeholders and then finalize it (they need to discuss to 
take the new plan overall or limited here). In this procedure, the company needs to decide whether 
to adopt the proposed plan gradually or in an aggressive way, because it will affect the way to 
implement the plan. After discussing, the tops adopt the second way at the moment, because they 
plan to use three years to fully carry out the managerial and organizational reforms proposed in the 
project. 
In the third stage, managerial components like regulations and reward system are integrated 
with the newly-designed PT PM system to ensure its implementation. In this case, the bank 
implements the new PT PM system by adopting majority of its existing departmental structure, 
which means the most of KPIs and the performance plan are assigned to the existing departments 
to manage. However, if a company wishes to immediately implement the changes, the 
implementations, such as KPIs and performance plans should be undertaken by the newly-formed 
actual units. 
5. Conclusions
Comparing with existing performance management methods, the performance tree framework 
has several merits in the application: 
1) High flexibility: In the PT framework, the objectives and goal-achieving way of an 
organization can be expressed flexibly by building the sets and units upon its 
performance-generate processes. In addition, under the performance tree framework, soft 
managerial factors (such as organization culture or ethics) can be integrated with the 
performance management by using the stakeholder-grounded KPIs tool. All above 
features increase the flexibility of this framework even under the complex managerial 
contexts. 
2) General applicability: The performance tree framework does not have a pre-fixed logic, 
so it suits for organizations with various ownerships and operation patterns. Moreover, the 
PT framework does not need to be applied from the top level – departmental objectives or 
specific needs can also be the start point of PT building.  




scorecard methods highly rely on organizational structures, and hence weaken the 
methods’ effectiveness under a transformational context. In the contrary, the performance 
generation processes are set as the first concern in the performance tree framework, which 
means it could shed lights on the organizational transformation by leading it with the 
optimized performance processes. 
4) Balancing stakeholder interests: The PT framework takes stakeholder as an important
internal driving factor in the overall managerial process. The buildings of performance
nodes, units and even the whole tree highly rely on the stakeholders’ opinions, and further
ensure the interests of stakeholders will be cared and balanced in the entire operation
process.
5) Data friendly: The behavior-based PT construction process ensures all managerial
information can be converted into data easily (by behavior sensors for instance). What is
more, the elements in the PT are natural data port to feed further analyses – the
performance node supplies data on the job position level, the performance unit feeds data
for departmental management.
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